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The Aztec Ruin National Monument 


BY CLARK WISSLER 


Curator-in-Chief, Department of Anthropology, American Museum 


HEN museums were young 
WV and our country still had a 
frontier, the archeologist 
roamed at will. When he went collect- 
ing, he dug up graves, leveled down 
mounds, and toppled over ruins, bring- 
ing away whatever interested him. 
Unfortunately, he thereby destroyed 
these relics of the past, so that no one 
could study them again. But, in the 
course of years, the collector himself 
began to be appalled at the trail of 
destruction his digging left behind. 
So it is not strange that a new con- 
science was created and that today an 
archeologist must be a conservationist 
as well as an explorer; as far as possible 
he must leave things as he found them, 
bringing away with him only such ob- 
jects as may not safely be left behind. 
In our great Southwest, where are 
many hundred prehistoric ruins, it is 
now expected that the explorer not 
only leave the walls standing as he 
found them, but prop or otherwise re- 
inforce such as are in danger of falling. 
Some years ago, the Government 
declared a policy of exempting from 
sett!ement all tracts bearing interesting 
ruins and designating them as National 
Monuments, that these precious relics 
of » past age be preserved for the en- 
joy: \ent of the traveler and student. 

I, 1909 Mr. Archer M. Huntington 
pro} osed that the Museum undertake 
an : cheological survey of the South- 
wes Accordingly, the writer de- 
velo eda plan for the work, secured an 


adequate field staff, and inaugurated 
the explorations which proceeded with- 
out interruption until 1921. In the 
course of these explorations, Mr. 
Earl H. Morris, well known to readers 
of Natura History through his in- 
teresting articles upon the ruins of our 
Southwest, joined our field staff and 
was attached first to Curator Nelson’s 
party. Together Nelson and Morris 
examined a large ruin near the little 
town of Aztec, in the far away north- 
west corner of New Mexico, and at the 
end of the season, upon the return of 
the party to the Museum, Nelson 
strongly recommended the systematic 
excavation of this ruin. It is interesting 
to note that Morris grew up in the 
Southwest, among its deserts and be- 
side its ruins. While yet a mere boy 
he began to explore these relics of the 
ancients and soon he looked upon an 
archeological career as his life objec- 
tive. Living near this great ruin at 
Aztec, he dreamed of some day excavat- 
ing it. However, at that time the farm 
lands surrounding this ruin were owned 
by John R. Koontz, a man of unusual 
vision, who permitted no one to tres- 
pass upon the ruin. In his declining 
years he sold these lands to H. D. 
Abrams, who even more than his prede- 
cessor realized the scenic and scien- 
tific value of the ruin. When, following 
Nelson’s suggestion, the writer ap- 
proached Mr. Abrams for permission to 
excavate the ruin, Mr. Abrams made it 
clear that unless the Museum would 
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guarantee to cap the standing walls 
with cement and otherwise leave the 
ruin as a permanent exhibit, he would 
not grant the request. And he went 
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Mr. Abrams that the future of the ruin 
devolved upon its passing into the 
hands of the Museum or some other 
suitable agency, and in 1920 Mr 


Tue Aztec Ruin NaTIONAL MONUMENT AND THE PROPOSED ADDITION 


The Museum’s field station occupies the 
plot on the left of the National Monument. 
The large plot on the right has been purchased 
by the Museum and tendered to the United 
States of America as an addition to the 
National Monument. On the plot, A to F are 
unexplored ruins; G, the Aztec Ruin, form- 
erly owned ‘and excavated by the Museum; 
H, the Museum’s field headquarters 








further, for he stipulated that a part of 
the collection resulting from the excava- 
tions was to remain for deposit in a 
future museum at the ruin. 

This high-minded attitude on the 
part of Mr. Abrams appealed to Mr. 
Huntington and plans were developed 
to carry out our explorations in full 
accord with the owner’s ideal. Work 
began in 1916 with Earl. H. Morris in 
charge and continued through to 1922. 
As our explorations progressed, it 
became clear to Mr. Huntington and to 


PROPOSED ADDITION TO THE NATIONAL “MONUMENT 


jzoueseess 








Huntington, purchased, in the name of 
the Museum, the plot of land upon 
which the ruin stands. During our 
operations at the ruin Morris lived in a 
small house erected as our field head- 
quarters, which was now replaced by a 
small stone structure adjacent to the 
ruin, but on the Museum’s prope'ty. 
Later, for the better protection 0! 
ruin, Mr. Huntington presented | 
the United States Government 
President Warren G. Harding 
claimed it a National Monume! 





THE AZTEC RUIN NATIONAL MONUMENT 


January, 1923. However, that portion 
of the property bearing our field head- 
quarters was retained by the Museum 
and here Morris still resides, keeping 
close watch over this great archzologi- 
cal treasure. 

Now we come to the final chapter in 
this story. The Aztec Ruin is but one 
of a group, no doubt once a prehistoric 
city, since close by are six other ruins, 
not to mention others scattered about 
at slightly greater distances. As time 
went on, the desirability of adding 
these six closely associated ruins to the 
National Monument became clear, and 
accordingly negotiations were entered 
into with Mr.Abrams for their pur- 
chase. Unfortunately, Mr. Abrams 


died before these negotiations were 
completed, but from his heirs the Mu- 
seum purchased this additional plot 
and will eventually present it to the 


United States Government as an en- 
largement of the Aztec Ruin National 
Monument.! 

Thus, by this act of conservation the 
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preservation of this unique group of 
ruins is assured, and Mr. Huntington’s 
great contribution to archeology 
brought to full completion. It is 
expected that, in the near future, ex- 
cavations will be made among the six 
ruins in this new addition, several of 
which promise weil: for example, (see 
D on plan, p. 200) the circular structure 
with a central room, surrounded by 
three successive bandsof rooms; nothing 
just like this has been found in all the 
Southwest before. The previous exca- 
vations of Earl H. Morris in the main 
ruin brought to light much new evidence 
as to how these ancients lived; also they 
enriched the Museum by many unique 
objects, the most important of whichare 
now on exhibit in our hall for the South- 
west. But the best exhibit is the un- 
covered ruin itself, for everyone who 
takes an automobile trip to the West 
can now visit it, walk through its 
vacant rooms, descend into the myste- 
rious kivas, and thus acquire an insight 
into the prehistory of our country. 


10n June 8, 1927, the Trustees of the American Museum of Natural History adopted a resolution transferring 
the ruins at Aztec, New Mexico, to form part of the Aztec Ruin National Monument previously presented 


through the generosity of Mr. Archer M. Huntington. 





THE MONUMENTS 


Two natural rock pillars on the sides of Cafion de Chelly, on the way to the site where th 
excavations of last season were carried on. Cafions de Chelly and Del Muerto rise in tl 
Chuska mountain range near the Arizona line and converge on the Arizona side, so that the 
mouths are about side by side 





The Museum’s Expeditions to Caron de Chelly 
and Canon del Muerto, Arizona’ 
By A. V. KIDDER 


Chairman of Division of Anthropology and Psychology, National Research Council, Washington, 
and Director of Southwestern Research, Phillips Academy, Andover 


Nore.—The unique collections and scientific results announced in this article pertain 
to the Ogden Mills Archzological Survey of the Southwest. After the discovery in 1923 of 
rich materials in Mummy Cave, as described in the text, a survey of the whole locality was 
requested by Mr. Mills. The Museum’s archeologist, Earl H. Morris, directed the excava- 
tions from the beginning, and though in 1924 he resigned from the Museum staff to join the 
Carnegie Institution in Washington, he still finds time to supervise the Museum’s work on 


this project. 


VERYONE realizes nowadays 
iz that the story of mankind 
stretches back over a period 
much longer than was reckoned by the 
scholars of a former generation; but 
few people, I think, fully appreciate 
either the vastness of man’s antiquity, 
or the shortness and the pitiful in- 
completeness of the written record. 
These facts, however, are brought home 
to the archeologist with insistent force, 
because upon his shoulders rests the 
task of piecing together the history of 
man through a stretch of time so long 
that the period covered by the oldest 
books seems but an eyewink. And the 
materials with which he has to work 
are so rare, so fragmentary, and so 
difficult to interpret, that, when in some 
favored region he comes upon remains 
which are not only abundant and well 
preserved, but best of all, are histori- 
eally significant, it is but natural that 
he should feel repaid for iong years of 
seemingly barren effort. 

Such a happy hunting ground for the 
rcheologist is to be found in the north- 
astern part of Arizona, particularly in 
he twin gorges Cafion de Chelly and 
‘afion del Muerto. In these cafions 
en lived for uncounted centuries,— 
ved there first as almost savage 


nomads, developed there the germ of a 
sedentary farming culture; added to 
that culture materials and inventions 
which brought them to a high state of 
comfort and well-being,—brought them, 
indeed, to the very threshold of what we 
term civilization. And finally they dis- 
appeared, driven from their age-old 
strongholds by some savage enemy, per- 
haps the ancestors of the very Navahos 
who occupy the country today. 

During the two thousand years or 
more that the ancient people lived in de 
Chelly and del Muerto, they clung to 
the caves,—first, no doubt, for shelter 
against the elements, and later for 
protection against marauding enemies. 
Hence the relics of generation after 
generation: ruined houses, refuse- 
middens, graves, guarded from rain by 
the overhanging cliffs, and kept from 
decay by the dry air of Arizona, lie 
piled upon each other in the caverns, 
the earliest at the bottom, the later 
above, in such a way that the student, 
digging downward, can read backward 
the silent record, and reconstruct stage 
by stage the slow growth of perhaps the 
most interesting of native American 
cultures. 

Aside from their archeological in- 
terest, de Chelly and del Muerto are 


‘Photographs taken by A. V. Kidder and Earl H. Morris, during the Ogden Mills Archeological Survey of the 


ithwest. 
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scenically outstanding in a country of 
extraordinary cafions. Heading in the 
Chuska mountain range, they cleave 
their tortuous way through a formation 
of red and yellow and gray sandstones, 
their cliffs rising sheer from narrow, 
sandy beds, to vertical heights of six 
and seven hundred feet; and, where 
side gulches break in, erosion has run 
riot in dome and pinnacle and high- 
perched natural bridge. 

Today the cafions are occupied by 
Navaho families who tend little peach 
orchards, and cultivate patches of corn 
in the sheltered bays of the cliffs. 
Still semi-nomadic, the Navaho of a 
half century ago were almost profes- 
sional marauders, who periodically 
raided the peaceful Pueblo towns, and 
the little Mexican settlements to the 
south. It was a reprisal for one of these 


raids that gave del Muerto, the Cafion 


of the Dead, its sinister name, and, 
incidentally, provides us our earliest 
actual date in the history of the cafions. 
In the winter of 1804 or 1805, so Mr. 
Morris was told by the Indians, a 


Contents of a burial cave in the walls of Cafion del Muerto. 
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Mexican punitive expedition massacred 
a hundred or more Navaho women, 
children, and old people who had taken 
refuge in a cave while their fighting 
men were away on a raid. Nearly 
fifty years later comes our next glimpse 
of the region, again due to the turbu- 
lence of the Navaho. The Americans, 
having taken over New Mexico in 1846, 
became responsible for the protection of 
the Pueblos and Mexicans, and because 
of a series of harryings by the Navaho, 
an expedition under Colonel Washing- 
ton of the regular army marched from 
Santa Fé across the northwestern 
desert and made treaty with the raiders 
at the mouth of Cafion de Chelly. 
Simpson’s account, published in 1850, 
gives us our first written record of the 
gorge, and of its finest cliff-dwelling, 
the famous White House. 

The final pacification of the Navaho 
came in the sixties as a result of Kit 
Carson’s expedition, memories of which 
and of the temporary captivity of the 
people at Bosque Redondo in the Pecos, 
still linger among the older tribesmen. 


The mouth of the cave is 


immediately behind the ledge against which the collections are grouped. Both pottery and 


baskets were found here. 


Mr. Morris is at the left; 


Mr. Owens, field assistant, at the right 
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Upper picture, the White House ruin, Cafion de Chelly, as seen from the cafion floor 
Lower picture, a near view of one wing of the White House ruin 


\rcheologists visited de Chelly however, and it remained for the Day 


sporadically from the mid-seventies on, brothers, sons of an Indian trader of 
an in 1897 appeared Mindeleff’s Chin Lee, to discover the riches of the 
classic description of itsruins,and those caves. 


of lel Muerto. No digging was done, The Day brothers worked for years, 
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and amassed a very fine collection of 
mummies, textiles, pottery, and bas- 
ketry, which was purchased by the 
3rooklyn Institute Museum. Then 
came the Antiquities Act of 1906, for- 
bidding unauthorized excavation in 
ruins on Government land, and for near- 
ly twenty years there were no further 
investigations. Everyone thought that 
the Days had thoroughly ransacked the 
sites, and attention was at that time 
chiefly devoted to the great pueblo 
ruins to the east and the newly-dis- 
covered cliff-house country in the 
Navaho mountain district to the north. 

In 1923, however, Charles L. Bern- 
heimer and Earl H. Morris visited del 
Muerto while on theMuseum’s Third 
Bernheimer Expedition to the South- 
west. In the rubbish-strewn slope be- 
low the great Mummy Cave cliff-house, 
they found evidence of extensive 
remains, untouched by looters, and in 
As a result of 


excellent preservation. 
this discovery, Mr. Morris returned to 
the Cajion in the following autumn and 
inaugurated a series of yearly expedi- 
tions which have resulted in acquiring 
for the Museum the finest collection 


of early Southwestern remains in 
existence, and better still, have suc- 
ceeded in throwing a flood of light 
upon several of the least known periods 
of Southwestern history. 

To understand the importance of 
Mr. Morris’ finds, it is necessary to 
review, very briefly, the story of human 
development in the Southwest. 

The barren uplands of the San Juan 
country, poor in natural sources of 
vegetable foods and with little game, 
could never have supported a large 
population without the assistance of 
agriculture. Hence, we must suppose 
that for uncounted centuries the region 
was occupied, if indeed people lived 
there at all, by a scattering of roving 
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bands living a hand-to-mouth existence. 
No certainly identified remains of these 
postulated “first families’ have yet 
been found, and our earliest glimpse of 
the tribes of the region is of a people 
who were just emerging from nomad- 
ism. They built, so far as we know, 
nothing in the way of permanent 
houses, but they had learned to grow 
corn, presumably, in a haphazard sort 
of way. They had no pottery, no 
cotton. They did not use the bow and 
arrow, but hunted and fought with 
light stone-tipped lances hurled with 
short wooden spear-throwers. Life, 
apparently, was mostly in the open, but 
they resorted to the caves to store such 
grain as they harvested; and, of most 
interest from the archzologist’s point 
of view, they also buried their dead in 
the caves, accompanied by the finely 
woven baskets which have led to the 
naming of these pioneer farmers the 
Basket Makers. 

How long ago the Basket Makers 
lived we can only guess, but it can 
hardly have been later than 1000 
years before Christ, because their re- 
mains are found covered by the relics 
of four or five succeeding cultures, all 
of which had passed away long before 
the first white man came to the South- 
west nearly 400 years ago. 

The Basket Makers were a medium- 
sized, long-headed folk, and the next 
culture stage was inaugurated and 
carried on by a people so similar in 
physical type that there is little doubt 
that they were their direct descendants 
Pottery and crude houses of stone slabs 
were introduced or invented by th 
post-Basket Makers, and these two 
innovations, plus the corn already cu! 
tivated by their predecessors, forme:! 
the foundation, so to speak, upon whi: 
the later structure of Pueblo cultu> 
was built. The post-Basket Make 
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wo burials showing pottery and baskets, Cafion de Chelly. In each case the objects 
vn were deposited with the body, presumably as mortuary offerings 


ore, is perhaps the most interest- 

d important period in all South- 

‘n history. 

this point there comes a serious 
thin: ‘ng out in our knowledge. A new 


people seem to have entered the coun- 
try, a round-headed race presumably, 
although the skulls that are found in 
their graves are so strongly deformed 
by cradle-board flattening that their 
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normal shape is difficult to determine. 
They took over the old culture complete 
and added to it cotton; perhaps they 
were also the first users of the bow and 
arrow. They improved the making of 
pottery and they clustered together to 
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during the first millenium of our era, 
and merged gradually into what has 
been called the Great Period, when 
there were erected such enormous 
structures as the Aztec Pueblo and 
Pueblo Bonito, Cliff Palace, and Beta- 





Stencilled figures of hands on the wall of Cafion de Chelly near Sliding Rock ruin 


form the earliest pueblo-like settle- 
ments. Horizontally laid stone mason- 
ry for wall-building began to come into 
use and the dwellings gradually 
changed from the older type of pit- 
house to the above-ground structure of 
later times. This was the pre-Pueblo 
Period. 

As population increased the villages 
grew in size, primitive wealth in 
pottery, in beads, and in hoarded corn 
was accumulated, and there arose the 
necessity for defense of that wealth 
against more impecunious neighbors. 
Houses were strengthened and were 
built on mesas, or ledges, and in caves, 
situations not readily subject to sur- 
prise attack. This was the Early 
Pueblo Period; it began, apparently, 


takin. These once flourishing com- 
munities ran their course and were 
abandoned, probably shortly after 
the year 1000; there ensued a time of 
tribulation, a wandering of the peoples, 
and a redistribution which resulted in 
the final settlement of the Pueblo In- 
dians in the towns discovered by 
Coronado in 1540. 

Throughout the thousands of years 
of the history here so scantily sketched, 
Cajfion del Muerto and Cajfion de Chelly 
were occupied, and their caves have 
yielded to the shovels of Mr. Morris’ 
expeditions facts of inestimable value 
for the reconstruction of that histor) 

In 1923 the Museum party star‘ed 
work in Mummy Cave, a colossilly 
sculptured cavern some ten or twe ve 











CENTRAL RUIN IN MUMMY CAVE, CANON DEL MUERTO 
The slide of rubbish to the right, extending down toward the cajion floor, yielded the first 
collection. Here were found woven sandals, baskets, pottery, and other examples of the 
ind crafts of the early cafion dwellers in the time of the Post-Basket Makers 





LOOKING UP CANON DEL MUERTO FROM MUMMY CAVE 


Other ruins and caves were discovered in these cafion walls, all of which have added 
our knowledge of the successive culture periods of our prehistoric Southwest. It was w! 
passing through this part of the Cafion that Charles L. Bernheimer and Earl H. Morris, ret 
ing from the expedition of 1923, discovered the rich deposits at Mummy Cave 








LOOKING UP CANON DE CHELLY FROM THE RUIN BELOW THE WHITE HOUSE 


The embankment in the foreground and the similar one above were constructed last 
on by the Museum’s field party, to prevent the seasonal floods from completing the de- 
ction of the ruin and its valuable rubbish heap. Each year the rising waters have cut 
the lower ruin, and it is hoped that this dike will so direct the current as to save what 
‘ins 
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A WATERFALL IN CANON DE CHELLY 

The walls are so high that little more than spray reaches the ground below. The count 
round about is semi-arid because the rain falls only during one brief season, but at such tin 


this fall becomes more pretentious, and over the relatively dry bed of the cafion rushes 
formidable river 
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miles above the mouth of del Muerto, 
and just below the cave where the 
Navahos were killed by the Mexicans. 
As is shown in the insert the back of the 
eave is occupied by cliff-house struc- 
tures. These date from the middle 
and later parts of the Great Period. 
The steep slope below the houses 
was covered with a fanlike talus of 
refuse, the surface layers of which were 
naturally the product of the last years 
of occupancy. 

The excavations in this heap were 
exceedingly prolific. It proved to 
contain many early burials, as well as 
the remains of the crude, slab-walled 
dwellings of the post-Basket Makers. 
The digging was as difficult as such 
work can possibly be. The _ high- 
arching roof of the cave had kept all 
moisture from the deposits, and dust 
rose so chokingly and so blindingly at 
every touch of the shovel that respira- 
tors and goggles had constantly to be 
worn. Moreover, the whole mass lay 
on a smooth rock declivity at an angle 
of 45° or more, so that it was con- 
stantly slipping and sliding, and the 
danger of serious avalanches was a very 
real one. 

In spite of the discomforts of such 
work, no digging, in the Southwest at 
least, can compare with it in interest. 
For among the trash of straw and twigs 
and corn-husks that make up the body 
of the deposit are literally thousands of 
specimens of perishable nature, never 
found in ancient sites that have been 
exposed to the weather. Sandals, 
feat!ierwork, textiles, basketry, wooden 
imp!:ments, forgotten caches of corn, 


worn-out cradles, broken toys; all 
pres: :ved so perfectly, and all carrying 
so . vid a human interest that one 
deve! sps a feeling of intimacy with the 
old }-ople which is not only sentimen- 
tally iscinating, but is archeologically 
extre: ely valuable. 
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Mummy Cave yielded most import- 
ant data as to the Basket Makers, the 
post-Basket Makers, and the _pre- 
Pueblos. The greatest finds, however, 
were made late in the first season and 
during the second season at Se-ha-tso, 
the Cave of the Winds, a few miles 
down-cafon. 

Se-ha-tso is a long, shallow shelter 
overhung by a tremendous arch of 
cliff and guarded by a thin, winglike 
projection of the cafion wall. It 
proved to contain literally hundreds of 
post-Basket Maker houses and storage 
cists and numbers of burials. Of the 
latter Mr. Morris must be allowed to tell. 
It would be wrong for anyone but their 
discoverer to describe the grave of the 
old priest chief, the hoard of brilliant 
medicine feathers, the inexplicable 
burial of the jewelled arms, the mummy 
of the sacred eagle with its shrivelled 
food-offerings. 

Of these things and many more Mr. 
Morris must tell. It will be fascinat- 
ing reading. He must also tell of the 
third year’s work at Mummy Cave and 
at Se-ha-tso; and of last autumn’s 
excavations at White House, the larg- 
est and finest of the de Chelly cliff- 
dwellings, and of how the wing-dam 
was built to turn away the summer 
floods that had so nearly destroyed the 
lower pueblo. All of this is for him to 
tell. I can only point out, as Mr. 
Morris in his excessive modesty will 
certainly not do, that the work was 
admirably conceived and most admir- 
ably executed; that its results, when 
published, will go far toward making 
clear the now very nebulous but his- 
torically exceedingly important post- 
Basket Maker and pre-Pueblo periods; 
and these excavations will materially 
stiffen that chronological backbone 
which Doctor Tozzer in his article 
rightly states to be so necessary to the 
body of American prehistory. 





Time and American Archeeology’ 


BY A, M. TOZZER 


Professor of Anthropology, Harvard University 


OR many decades the study of 
American archeology was in a 
very nebulous state characterized, 

in many cases, by inaccurate observa- 
tion, bold assumptions, and a general 
ignorance of the more scientific ap- 
proach to the subject. These defects 
have, in great part, been remedied by a 
wider vision, a more careful training of 
investigators, more accurate observa- 
tion, and a gradual tendency to place 
archeology among the more exact 
sciences. 

American archeology has also suf- 
fered a certain stigma for its failure to 
produce a literature as its handmaiden 
with an accompanying chronology to 
give a certain vigor to its findings. It 
must be admitted that archzological 
data have an inert quality, a certain 
spinelessness when unaccompanied by 
a more or less definite chronological 
background. The psychologists may 
be able to tell us why we must have 
dates accompanying objects of antiq- 
uity to make them seem interesting 
and of value, whether these objects 
consist of furniture, a piece of pewter, 
or specimens coming from the graves of 
our early inhabitants. This paper is an 
attempt to give American archeology 
an internal skeleton and thus to raise 
it to the status of a vertebrate. 

It should be pointed out at once that 
the classification and nomenclature 
applied to European archeology can- 
not be used for the New World. This 
is not due to the scarcity of the data 
but to the fact that there are no metal 
ages in America. Iron was unknown as 


a metal before the advent of the white 
man? and the smelting of copper was 
not practised except in certain regions 
on the western coast of South America, 
Central America, and parts of Mexico. 
Bronze, the resultant of a deliberate 
attempt at mixing copper and tin, 
was even less widely distributed. 

There are two aspects of chronology 
the first of which is a relative one, self- 
contained, and dissociated with any 
larger aspect of time-relation. In 
northern New England and the mari- 
time provinces of Canada as well as in 
other parts of the eastern United 
States, there are well-defined evidences 
of an earlier and a later pre-Columbian 
occupation, but there are at present no 
means of bringing these different 
cultures into the general background of 
history. 

The second variety of chronology 
and the one that has far more interest 
for us here has to do with definite 
epochs correlated with our own time- 
system, prehistoric passing over to 
the historic. 

In the study of archeology as a whole 
there are four elements of control; 
geology, paleontology, stratigraphy, 
and the development of types from 
cruder to more developed forms. 
Geology and paleontology may be 
disregarded here as the question of 
primitive man in America, in the real 
sense of ‘‘first,’”’ does not concern us. 
No attempt will be made to prov or 
disprove the much-discussed que~' ion 


The Eskimo and the “Mound Builders” « 
made some use of meteoric iron. 


1This paper, without illustrations and in a modified form was published in the Proceedings of the M 
setts Historical Society, Vol. LIX, pp. 283-292. Boston, 1926. 
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of the presence of man in the New 
World in geologically ancient times. 
Stratification is of the utmost im- 
portance as showing successive occupa- 
tion of the same site, each stratum 
indicating a more or less distinct culture 
allied with a time-element. In the 
Southwest, Doctor Kidder and Mr. 
Guernsey of the Peabody Museum 
have found four different levels of 
culture! On the original floor of 
caves has been found the evidence of a 
people called ‘‘The Basket Makers”’ 
who were without pottery but were 
expert in the making of woven objects, 
textiles, baskets, and sandals. They 


were at the very horizon of agriculture 
with only one variety of corn. Above 
this there are data indicating two 
cultures differing slightly from each 
other with a first knowledge of pottery- 
making, this art developing rapidly. 
There are also included several varieties 


of corn indicating a more varied agri- 
cultural life. Finally there comes the 
top-most stratum, commonly called 
“Pueblo,” with pottery and several of 
the other arts finely developed together 
with an abundant agriculture, devel- 
oped under very adverse conditions. 
Until a few years ago, the Cliff-dwellers 
and other Pueblo peoples belonging to 
the last epoch, were the only early in- 
habitants recognized in this region. 
More intensive research has thus 
added three new elements in the arche- 

ology of the Southwest. 
Stratification has also come to our 
assistance in Mexico.2. Four and five 
vernsey, 8S. J. and Kidder, A. V., Basket-maker 
in Northeastern Arizona, Papers of the Peabody 
m, Cambridge, VIII. No. 2, 1921, and Kidder 
Guernsey, Archeological Explorations in North- 
n Arizona, Bulletin, 65, Bureau of American 

ogy, Washington, 1919. 

zer, A. M., The Domain of the Aztecs and 
Relation to the Prehistoric Cultures of Mexico: 
Anniversary Volume, Washington, 1916. Spin- 
J., Ancient Civilizations of Mexico and Central 
a: Handbook Series No. 3, American Museum (2d. 
New York, 1922. See also Summary of the work 
International School of American Archeology 


thnology: American Anthropologist, N.S., Vol, 17, 
5, 1915. 


| 


211 


meters below the present floor of the 
Valley of Mexico and in some cases 
under many feet of volcanic deposits 
there has come to light the so-called 
Archaic culture, characterized by clay 
figurines and several types of pottery. 
Most botanists interested in the ques- 
tion of the beginning of agriculture in 
America are now agreed that a grass, 
called Teocentli, found wild on the 
highlands of Mexico, is probably the 
progenitor of cultivated maize which 
the first American colonists found, on 
their advent, over the greater part of 
the New World. It is probable that the 
Archaic peoples were responsible for 
the artificial cultivation of this grass, 
the invention of agriculture, and also 
for the dissemination of this new 
industry over the arid portions of 
Mexico and Central America.* 

The ‘“Archaic”’ people are probably 
by no means the primitive or first 
inhabitants of this part of the New 
World. The ceramics and more espe- 
cially the clay figurines made by them 
show much skill as well as evidences of 
weaving in the bands and fillets in 
which the heads of the figures are 
swathed. Their culture is far ahead 
of that of the Basket Maker of New 
Mexico who had not reached a pottery 
horizon. It is impossible to ascertain 
the language spoken by the ‘‘ Archaic” 
peoples but there is little evidence that 
it was the same as that spoken by the 
Toltees and Aztecs. Figurines char- 
acteristic of the Archaic culture are 
found in Honduras and Salvador and 
modified types as far south as Nicaragua 
and Costa Rica with a possible exten- 
sion into South America. 

Returning to the Valley of Mexico, 
above the Archaic horizon is found the 
Toltec culture, the greatest of all Mexi- 

‘Spinden, H. J., The Origin and Spread of Agricul- 


ture in America: Proceedings of the 19th. International 
Congress of Americanists, Washington, 1917 
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can civilizations, and over this and only 
for a few inches on the surface appear 
the evidences of the Aztecs. As will be 
shown later, the Aztec and Toltec 
periods can be definitely dated. Strati- 
fication also gives definite results on 
the succession of cultures in Peru, 
showing that of the Inca as a very 
late product. 

The second chronological approach 
to the study of archeology is the in- 
vestigation of the development of 
stylistic methods of decoration, mainly 
on pottery, of architecture, and of cther 
products of man’s activities. By an 
intensive study of the different ceramic 
wares of the Pueblo culture and after 
taking into account the various data 
available, a definite sequence of pottery 
types and of decoration has been estab- 
lished from pre-Columbian down to 
modern times.! 

When successive forms of the artistic 


impulse are found in connection with 
definite strata there is abundant proof 
of a time sequence as the basis of this 


development. When, as in the Maya 
area, various changes in architecture 
and in design go hand in hand with 
datable monuments, there is a solid 
foundation for history. 

Another approach to this chronologi- 
cal study is the migration of objects far 
from their original place of manu- 
facture, trade pieces, foreign to their 
present habitat but easily recognized 
as coming from afar. Red coral, for 
example, from the Mediterranean is 
ound in graves of the early Iron Age in 
England. Dated Egyptian scarabs, 
found in Crete, were a great factor in 
establishing the entire chronology of 
the Augean culture. The close associa- 
tion of objects in the same deposit prove 
that they are, in a sense, contemporane- 

’Kidder, A. V., An Introduction to the Study of 


Southwestern Archeology with a Preliminary Account 
of the Excavations at Pecos: New Haven, 1924. 


NATURAL HISTORY 


ous. This does not necessarily mean 
that they were made at the same time 
but that they were deposited at the 
same time. Heirloom pieces of carved 
jade, dating back several centuries, 
have been dredged from a great natural 
well in Yucatan. These are not later 
than the objects with which they are 
associated but, as a matter of fact, 
they are very much earlier than most 
of the associated remains. If sherds of 
a jar with a very special type of plaster 
cloisonné decoration are found in 
Pueblo Bonito in northern New Mexico 
and the home of this type of technique 
is in the Zacatecas region of Mexico, 
and, furthermore, if this same pottery 
is found in a late period of a site in 
northern Yucatan, there is every 
reason to suppose that a contemporane- 
ous feature can be assumed here. 
Movement in the other direction 
from the Maya region to the north- 
ward is shown by one of the finest of 
Maya jade ornaments found at San 
Juan Teotihuacan. This _ probably 
originated in the southern part of the 
Maya area as it is carved in the best 
Old Empire style, traveling from 
Guatemala to northern Yucatan and 
thence to Mexico during the Toltec 
period of Yucatan. Gold figurines, 
definitely made in Colombia, Costa 
Rica, and Nicaragua, and found in 
late Maya deposits, again help in the 
elucidation of a relative chronology. 
No metal objects of any kind have 
ever been found in the early Maya 
sites so that it seems quite clear 
that the knowledge of metallurgy 
came from the south at a compara- 
tively late period. 

These stray pieces also show lie 
great importance of trade relations in 
early times, stretching in this case f)»m 
Colombia in the south to northern \w 
Mexico in the north, a distance of ab ut 











Archaic head, Valley of Mexico.—Front and profile, slightly larger than actual specimen. This type represents 
the earliest known examples of clay modeling in Middle America 


Examples of Middle American Art 


PHOTOGRAPHS BY DR. CLARENCE KENNEDY FROM ORIGINALS 
IN PEABODY MUSEUM, CAMBRIDGE 
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Archaic head found by Mrs, Zelia Nuttall under lava Archaic head found by C. L. Hay near Atzcapot- 
flow at Coyoacan, Valley of Mexico zalco, Valley of Mexico 





LIMESTONE HEAD, COPAN, HONDURAS 


Head of youthful Maize god, part of a facade decoration, dated about 515a.p. Magnificent 
example of First Empire stone-carving. Height 18 inches 





STONE HEAD OF GARGOYLE-LIKE SERPENT, COPAN, HONDURAS 





Probably a corner ornament from Temple 21, dated about 525 ,.p. Typical work of the 
First Empire of the Mayas. Height 19 inches 





CLAY FIGURINE FROM CAMPECHE, MEXICO 
Figure representing a Maya woman when the Maya civilizatlon was at its height. The 
fine modeling and strong characterization have a portrait quality. Height about 8 inches 
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thirty degrees of latitude or about 
three thousand miles. 

The factors of stratification, stylistic 
development, and the association of 
objects from widely separated areas are 
all useful in establishing a relative 
chronology of a site or a series of sites, 
but it is only by means of dated monu- 
ments correlated with Christian chron- 
ology that we arrive on satisfactory 
historical ground. The Maya area in 
southern Mexico and northern Central 
America presents evidence of an elabo- 
rate calendar as shown in the hiero- 
glyphie inscriptions, the most remark- 
able achievement of the intellect in 
the New World. It is in these inserip- 


tions that a literature is provided 
American archeology. 

The material for the study of the 
hieroglyphic writing includes stone 
inscriptions carved on stele and altars 


set up in front of the various temples, 


on the door-lintels of buildings, a 
few painted inscriptions, three codices 
dating back to pre-Columbian times, 
and the so-called Books of Chilam 
Balam, manuscripts written in the 
Maya language but with Spanish 
characters. These are in many cases 
copies of original documents reduced 
to writing after the advent of the 
Spaniards.! 

There were two steps necessary in 
the elucidation of the Maya calendar 
as shown in the hieroglyphic inscrip- 
the first of which was the 
determination of the calendar giving a 
relative chronology, the position of the 

ferent monuments in an inclusive 

ies within the Maya area. This 
iccession is definitely correlated with 
th. stylistie development of stone carv- 
ine and of architecture. We are thus 


tions, 


vzzer, A. M., The Chilam Balam Books and the 
Po. bility of Their Translation: Proceedings of the 
19: International Congress of Americanists, Washing- 
ton 1915. Also, Tozzer, Maya Grammar: Papers of 
the .eabody Museum, Cambridge, IX, 182-192, 1921. 
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certain of the historical development 
of the Maya civilization.? 

The second step was a correlation 
between the Maya and the Christian 
chronology. In both these fields the 
late Charles P. Bowditch, played a very 
large part. From his pioneer work, so 
admirable and so necessary, advances 
have been made in this study by several 
others, among them being 8. G. Morley 
of the Carnegie Institution, and H. J. 
Spinden of the Peabody Museum. The 
latter has shown conclusively that the 
Maya calendar began to function in 
613 B.c.2 The earliest dated inscrip- 
tion is on a small jade statuette of 96 
B.c. The oldest Maya remains are 
found in the district of Petén in north- 
ern Guatemala. 

The First or Great Empire of the 
Mayas (Fig. 1) began about the first 
century before Christ and continued 
until about 650 a.p. All the great 
cities of the south flourished within 
this period and an extension of the First 
<mpire to the northward began about 
300 a.p., following the eastern coast of 
the peninsula of Yucatan. Sites with 
definite dates have been found at 
Chetumal, Tuluum, Coba, and at 
Chichen Itza.‘ Jaina on the north- 
west coast was also probably a First 
<mpire site. It is important to note 
that the stone stele and lintels in 
northern Yucatan on which the dates 
are recorded, all seem to be re-used 
stones. No buildings contemporaneous 
with this first occupation of this part 


*Spinden, H. J., A Study of Maya Art: Memoirs of 


the Peabody Museum, VI. Cambridge, 1913 

3Bowditch, C. P., The Numeration, Calendar Sys- 
tems and Astronomical Knowledge of the Mayas, Cam- 
bridge, 1910. Also by same author, On the Age of the 
Maya Ruins: American Anthropologist, (N.S.), III. 697 
700. Morley, S. G., The Inscriptions at Copan: Car- 
negie Institution of Washington, Washington, 1920, 
especially Appendix II. See also Morley’s Bibliography 
in this volume. Spinden, H. J., The Reduction of 
Mayan Dates: Papers of the Peabody Museum, VI, No 
4, Cambridge, 1924, and other writings. 

‘The site of Coba was re-discovered in 1926 by the 
Carnegie Institution Expedition and the dated inscrip- 
tions, read by Morley, are from 363 to 412 A.D. The 
Chetumal date (333 A.D.) was reported by Thomas 
Gann in Man, V. 26, No. 37, London, 1926. 
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Fig. 1.—The First Empire of the Mayas shown by dated monuments and a suggestion of 
the Maya influence on the early Toltecs 





—_, 





KNOWLEDGE ( 
~~ METAL Wor? 


FR OM  20U, 


FIG.2 


TOZZER 








Fig. 2.—The Transitional Period of the Mayas showing the abandonment of many of t! 
First Empire sites with movements northward and southward 
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Fig. 3.—The Second Empire of the Mayas with the first appearance of Toltec influences 
which later were to play a large part in Maya history 
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Fig. 4.—The Toltec Period of the Mayas showing the submergence of the Maya by Mexican 
uences and the extent of the greatest expansion of the Toltecs based somewhat on the dis- 
ution of Ball-courts and Chae Mool figures 
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of the country, even at Chichen Itza, 
have yet been found. 

In the first half of the seventh cen- 
tury the southern cities seem to have 
been abandoned as no late dates occur 
there. The ancient chronicles in the 
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Chilam Balam Books state that the 
inhabitants of northern Yucatan also 
left their homes about 630 and moved 
southward, not to return until 960 
This has been called the Transitional 
Period (Fig. 2) and the sites at Chom- 





Fig. 5.—Tikal, Guatemala: Temple II. 
First Empire, 100 B.c.-630 a.p. 
Spinden in the American Museum of Natural History 








Total height about 140 feet. Type common 
Restoration by F. F. Horter under direction of Dr. H 
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Fig. 6.—Rio Bec, Quintana Roo, southern Yucatan. 
Photograph by R. E. Merwin and C. L. Hay, Peabody Museum Expedi- 


Period, 630-960 a.p. 
tion, 1911-12 


poton, Tabasquefio, Hochob, and others 
in that vicinity, together with Rio Bec 
and others discovered in that region by 
Doctor Merwin and Mr. C. L. Hay, 


are probably to be placed in this epoch. 


It is also fairly certain that some of the 
wandering Maya peoples went south- 
ward along the Gulf of Mexico, while 
still others moved southward to the 
Guatemalan highlands and eastward 
into the Uloa Valley and Salvador. 
The Second Empire of the Mayas 
60-1200, (Fig. 3) found its home in 
northern Yucatan at which time the 
inost famous of the cities there, with 
the exception of Chichen Itza, were 
unded. The Toltee influence had 
rived in Yucatan before the fall of 
nichen Itza in 1191. It was probably 
out this time that some of the Itzas 
grated southward to Lake Petén in 
rthern Guatemala where they were 
find by Cortes in his remarkable 
nirch to Honduras and where they 


Temple typical of Transitional 


remained unconquered by the Spaniards 
until 1697. 

The Toltee Period, 1200-1450, (Fig. 
4) in northern Yucatan really began 
with the trimuph of Quetzalcoatl- 
Kulkulean over the Itzas. This figure 
was for a long time considered to have 
been purely mythological, dimly re- 
lated to certain historical events, but, 
as is common with all culture-heroes, 
a vague and nebulous individual. 
Doctor Spinden has lately shown! that 
Quetzalcoatl, far from being a myth, 
was a very real person—‘‘one of the 
great characters of history, a compound 
of warrior, priest, administrator, and 
scientist.’”” He served as leader of a 
force of Mexicans who put down a re- 
bellion of the Mayas in 1191, subduing 
Chichen Itza and making it a Toltec 
city. It was he who created much of 
the pomp and ceremony later used by 


1In Encyclopedia ‘Britannica (13th ed.) under Archex- 
ology, XVII, Mexico and Central America. 
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Fig. 7.—Chichen Itza, Yucatan—Ball Court group. The Ball Court is typical of the Toltec 
period, 1200-1450 a.p. See distribution of ball courts in Fig. 4. Restoration by M. A. Fer- 
nandez, courtesy of the Government of Mexico 


Fig. 8.—Chichen Itza, Chace Mool figure. Typical of Toltec 
Period. See distribution of this type in Fig. 4 
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Fig. 9.—San Juan Teotihuacan, Highlands of Mexico. Temple of Quetzalcoatl. Restora- 
tion by Manuel Gamio. Courtesy of Department of Public Education, Mexico 


the Aztec rulers and described with 
such vividness by the Spaniards. 

The Toltecs brought with them a 
new religion and new art forms, and the 
period from 1191 to 1450, when Maya- 
pan fell and the Maya civilization 
practically ceased to exist, was marked, 
especially at Chichen Itza, by a very 
strong Mexican influence. It has been 
possible to identify in the frescoes and 
bas-reliefs at this site the battles of the 
Toltees over the Mayas and the sub- 
sequent making of peace. The por- 
trayal of the Maya and Mexican types 
is distinctive in all the carvings. 
Chichen Itza has the longest recorded 
history of any city in the New World, 
incient or modern, of over eight hun- 
red years. The Toltecs in Mexico 

oper had ceased long since to be a 
ading nation on account of civil wars. 

The arrival of the Mexicans in 

ucatan with definite dates on the 

laya side enables us to supply them 
ith an historical background for the 


latter part of their history, thus sup- 
planting to some extent their mytho- 
logical dates of origins and of migra- 
tions. The early Toltecs had been 
strongly influenced by offshoots of the 
arly Maya culture, perhaps at the 
breaking up of the First Empire (Fig. 
1), which reached them from the south 
and west as shown by Maya details 
occurring at Monte Alban and Xochi- 
caleco. There was also a migration of 
Maya features northward along the 
coast of the Gulf of Mexico through 
Alvarado, the Totonacan area, and 
Papantla. 

The calendar of the Toltecs and later 
of the Aztecs undoubtedly was derived 
from that of the Mayas. The con- 
stantly increasing sphere of influence 
of this people (Figs. 2, 3) was centered 
in the important site of San Juan 
Teotihuacan which had its greatest 
period from about 1000 to 1200 a.p. 
The most extensive expansion of the 
Toltee power came after 1200 (Fig. 4) 
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Fig. 10.—Chichen Itza. 


Facade of the Temple of the Warriors. 
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Building typical of late 


Toltec period of the Mayas. Courtesy of the Carnegie Institution of Washington 


and included practically all of the non- 
Maya-speaking peoples of central and 
southern Mexico, Guatemala, and as 
far south as Honduras and Salvador in 
addition to the successful conquest of 
Chichen Itza and all the other Maya 
sites on the east coast of Yucatan. 
Thus the Toltees, receiving the seeds of 
culture and the calendar from the early 
and southern Mayas, later played a 
large part in shaping the destinies of 
the northern Mayas in the last period 
of their history. 

The Aztecs who receive most of the 
credit in the popular mind for the 
achievements in cultural linesin Mexico 
were very late arrivals on the scene. 
They did not reach the shores of the 
lake, on an island of which they were 
later to build their capital, until 1325. 
They came as a wild hunting tribe from 
the north, remaining undisturbed until 
1351 when they suffered defeat and 
enslavement at the hands of the 
Toltecs. Their period of expansion and 
preéminence did not begin until 1376, 


and even in 1519 under Montezuma, 
they held only a fraction of the territory 
that was included in the Toltee empire 
in 1200. Every feature of their life 
was borrowed from the Toltecs and 
several of the Toltec cities in the Valley 
of Mexico never were completely sub- 
jugated by the Aztecs. 

There are several dark spots in the 
picture I have tried to draw. We do 
not know what led the Mayas to aban- 
don their great cities in the south and 
move northward. The exhaustion of 
cultivatable land may have been one of 
the reasons. We are also ignorant as 
to the events which led up to the fall 
of this civilization about 1450. Civil 
war, the injurious effects of the presence 
of foreigners, and, in all probability, 
epidemics of yellow fever were al! 
possibly contributory. 

The darkest spot, however, is ou! 
ignorance of the beginnings of th« 
Maya peoples. It is certain that thos 
responsible for this civilization wer 
American natives, and that their de 





TIME AND AMERICAN ARCH ZOLOGY 221 


velopment is not due to any influence 
outside the New World. The impos- 
sibility that such a culture could grow 
up in situ, as it were, is always brought 
forward by those who think they see 
superficial similarities between the 
Mayas and certain Mongolian peoples. 
The calendar alone, which no one has 
tried to prove originated outside of 
America, shows the mental equipment 
of the Mayas, the presence of genius 
in their midst. A few naturally gifted 
individuals, a knowledge of agriculture, 
and a good environment are probably 
alone responsible for the beginnings of 
the Maya civilization. 

It will be remembered that the 
Archaic peoples were probably at the 
horizon of agriculture and our next step 
must be to find a connection between 
them and the Mayas. Dr. S. K. 
Lothrop of the Heye Museum has 
lately found in Central Salvador an 


early Archaic horizon from twenty to 
forty feet below a deposit containing a 
mixture of pottery forms of the First 
Maya Empire, late Archaic, and other 


types. It is probable that similar 
conditions are to be found in the Uloa 
Valley, although here a redistribution 
by water seems to have taken place. 
Further research in this general area 
ought to yield most important results.' 
There must, necessarily, have been 
long centuries of slow beginnings and 
small achievements by the early Maya 
before they burst upon the world a 
entury before the beginning of the 
‘hristian Era with a highly developed 
‘ivilization, characterized by great 
ities, an elaborate art and architecture, 
highly organized theocracy, a remark- 
ble astronomical knowledge, and a 
alendar system which was in actual 
peration for more than 1900 years un- 
‘Indian Notes and Monographs, V. 6 No. 5, Mu- 


> of the American Indian, Heye Foundation, New 
TK. 


til it was destroyed by the Spaniards. 
Marginal corrections were applied to 
take care of the variation on the Maya 
year and of the true solar year, a means 
more accurate than our method of 
interpolating days. It should be 
pointed out that it was not until 1582 
that the Julian day was invented, 
which corresponded to the Maya day 
count, 2000 years after the same 
principle had been adopted by the 
Mayas. 

With the definite chronology thus 
established and its day-for-day correla- 
tion with the Mexican cultures, there 
is every reason to hope that, with the 
study of the migrations of objects and 
stylistic contacts, there will come a 
time when the sequences of cultures 
in our own Southwest and also those of 
the great civilizations of South America 
will be attached to the historical fabric. 

Finally, as the result of modern re- 
search, a certain readjustment of 
values comes out clearly: the small 
contribution made by the Aztecs to 
the ancient cultures of Mexico, the 
large part played by the Toltees with 
their far-reaching empire, and the far 
greater primary impetus and develop- 
ment of a great civilization with 
astronomical knowledge and a calendar 
by the Mayas, who handed all this on 
to the other peoples of Middle America. 

If there are included in our history 
the present inhabitants of Yucatan 
and the Lacandones of Guatemala, also 
a Maya people, who still carry out 
many of the pre-Columbian religious 
practices,' a definite historical back- 
ground has been supplied to American 
archeology, starting in the sixth cen- 
tury before Christ and extending in an 
unbroken series for more than 2500 
years. 


8Tozzer, A. M., A Comparative Study of the Mayas and 
the Lacandones, New York, 1907. 





WOMAN AND CHILDREN AT GANADO, VISITING THE TRADER’S STORE 


The costumes and the cradle-board are of the old style, now disappearing. Mother an 
children are well equipped with beads and silver work. The silver ornaments are made h) 
pueblo men, from silver obtained from coins, usually Mexican 





An Anthropologist among the Navaho 


BY BEATRICE BLACKWOOD 


Of Oxford University 


N the Southwest, the process of 
| absorbing the Indian in the white 

population is as yet only beginning. 
Particularly is this true among the 
Navaho. Numbering at least 25,000, 
they are at the present time, contrary 
to the general view, increasing by 
multiplication and not by addition 
from without. They have a lien on a 
stretch of country almost twice the size 
of Massachusetts, part of which is 
about two hundred miles from a 
railroad, and though their clothing and 
diet have been somewhat modified by 
the presence of traders’ stores, they 
still to a great extent live their own 
lives in their own way, resentful of 
attempts to bring them into line with 
the Twentieth Century. 

Last summer it was my privilege, 
as the holder of a Laura Spelman 
Rockefeller Memorial Fellowship, to 
spend some weeks on the Navaho 
Reservation. My immediate object 
was to obtain a series of physical 
measurements of Indian women, who, 
like the women of other races, have in 
the past been largely neglected by 
anthropologists. ‘‘Set a woman to 
catch women” is my maxim, and it 
seems to succeed. As the measure- 
ments have not yet been tabulated, no 
statistical results can be given at 
present, but possibly a sketch of the 
conditions under which the work was 
lone may be of interest. 

The Navaho are suspicious of strang- 
rs, and, except for members of the 
‘ounger generation who have been to 
chool, most of them are ignorant of 
ny language but their own. Con- 
itions are therefore more complicated 


than in the pueblo villages, where the 
people are more or less accustomed to 
visitors, and frequently speak either 
English or Spanish, or both so that it is 
generally possible to get along without 
an interpreter. With the Navaho, on 
the contrary, the first essential is to 
choose the introducer carefully. If 
you have with you someone whom they 
know and like, you will succeed in 
persuading them to be measured, unless 
one of them suddenly turns shy and 
refuses, in which case no one else in 
that group will come forward, and you 
must pass on to the next. But as the 
hogans are widely scattered, you get a 
fair choice with each family. The isola- 
tion, however, works against you in 
another respect, in that a great deal 
of time is consumed in traveling 
from one hogan to another, even if you 
are accompanied by someone who 
knows where to look for them. 

The Navaho are always curious, of 
course, as to why their measurements 
are wanted, but the explanation that 
one is trying to find out which 
tribes are the tallest, or the best- 
looking, will usually suffice. It is 
wise, however, to use a technique which 
is simple and can be carried out quickly, 
or one’s subject may get up and walk 
off like the hedgehog croquet-balls in 
Alice in Wonderland. On the whole, 
the Navaho women regarded my pro- 
cedure with amusement. Unexpected 
difficulties occasionally presented 
themselves, as when the home provided 
positively nothing for the subject to 
sit upon, not even an upturned bucket. 
Sometimes the most violent objections 
came from the smaller children, who 
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Axsove.—Mother and child, full face and profile. The method of hairdressing somewhat 
hides the head flattening 


BeLow.—At the left, old style, woman with child on cradle-board; at the right, new style, 
leaving the hospital at Fort Defiance with a baby a week old 
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seemed to think their mother was being 
hurt, and frequently set up a howl 
which could only be quieted by candy. 

For taking their skin-color, I used 
the Milton-Bradley Color Top, which 
was described in a recent number of 
NATURAL History. This was a great 
attraction, and did much to win the 
good will of the Indian. Much of the 
darkness of an Indian skin is due to 
tanning, and when the color is tested 
on the inner side of the upper arm, 
which is protected by the long sleeves 
they always wear, the difference is 
startling. Much astonishment was 
expressed when the top, arranged to 
match the unexposed skin, was spun 
against the back of a well-tanned wrist. 

The Navaho are very far from being 
uniform in physical type, even within 
their own tribe. Though they do not 
mix much with either whites or 


Mexicans, there is probably the blood 


of several Indian tribes in their veins, 
owing to their raiding propensities. 
In stature they are, in general, taller 
than many of the other Indians of the 
Southwest, and there does not seem to 
be so marked a difference between the 
height of the men and the height of the 
women as is noticed by the observer 
among the Zuni, forexample. Leading 
a restless, and not too well-fed exist- 
ence, they remain, as a rule, slender, 
and frequently have the appearance 
sometimes described as ‘“‘raw-boned.”’ 
Though they may be extremely hand- 
some in their youth, they do not often 
rctain their good looks into middle life. 

Body measurements, other than 
S| .ture and sitting-height were out of 
t! e question in most cases, owing to the 
Vv luminous clothing the women wear 
e\en during the summer. They are 
more conservative in this matter than 
ar’ the men, who have in general 
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Women’s work.—(Above) Shucking corn 
and grinding it on a metate. Chin Lee. 
(Middle) Digging a well with a gourd spoon. 
Cafion de Chelly. This is not such an 
undertaking as it seems for the well need 
not be more than 18 inches deep. (Below) 
Weaving. Chin Lee 











Desbah comes to school 


adopted white man’s dress except for 
special occasions, while their wives still 
affect the velvet shirt or jacket which 
was formerly the usual garb of both 
sexes, and an enormously wide pleated 
skirt which sweeps the ground. The 
little girls are almost exact replicas of 
their mothers. 

For the first year or so of their lives, 
the babies pass their time strapped to a 
“eradle-board”’ so tightly that no 
movement of the limbs is possible. 
The effect of the pressure on the baby’s 
soft skull is to produce a permanent 
flattening at the back, sometimes so 
marked in the adult that the greatest 
length of a head, when measured by 
the callipers, is hardly more than its 
greatest breadth. Most of the older 
Navaho show more or less clearly the 
results of this practice. The younger 
generation is beginning to learn modern 
ways of treating a baby, so the number 
of abnormally flattened heads is prob- 
ably on the decrease. They are also 
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learning by slow degrees to make use of 
hospitals, nurses, and hygienic methods. 
It would be impossible to provide a 
hospital fer every Navaho, but medical 
help is available at all the agencies and 
most of the schools, and there are a 
number of field nurses. Even where 
there are facilities, it is still very 
difficult to persuade the sick to enter 
the hospital, though their reluctance 
is less than it used to be. The mother 
and twins shown in the photograph had 
a hard fight for their lives in the hogan 
seen in the background, and were 
saved through the efforts of the nurse 
from the school at Chin Lee. 

The Navaho Reservation includes 
some of the most uninteresting, some 
of the wildest, and some of the most 
wonderful country in the southwest. 
Much of it is flat desert, covered with 
scrub grass, sage brush, and sand, with 
a mesa or two in the distance. With 
such a background, it is easy to pass 
close to a Navaho home without seeing 
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Bah and her twins. Chin Lee 

















VIEWS ON THE RESERVATION 


The uppermost picture shows the well at White Cone. The two lower pictures 
how types of Navaho hogans near Cafion de Chelly. The hogan in the middle to the 
ight, is similar to that in the large Museum group in the Navaho exhibit 
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Hogans in Cafion de Chelly. 


some three hundred years ago. 


it unless one knows how to look for it. 
The wildest country is in the north- 
west corner, reached from Kayenta. 
It is so rocky and waterless that not 
even the Indians can live in it, though 
there is evidence that it was inhabited 
in prehistoric times. The most fas- 
cinating part of the Reservation is the 
famous Cafion de Chelly, with the 
adjoining Cafion del Muerto. Here is 
not only marvelous and_ colorful 
scenery, not only the fascination of 
prehistoric cliff-dwellings, but also the 
interest of present-day Indian life. 
Quite a number of Navaho make their 
homes in the Cajion, feeding their flocks 


The peach trees seen in the background are from seed 
introduced by the first Spanish priests who undertook missionary work in our Southwest 


Farther up the cafion are the ruins mentioned in the text 


and harvesting their corn wherever the 
width of its floor permits, and adding 
their quota to the millions of picto- 
graphs on its walls, as their ancestors 
did before them. 

It is generally recognized by those 
who know them, that the Navaho are 
among the finest of the Indians of the 
present day, putting up a good fight in 
the struggle for existence, and making 
the best of the resources they have at 
their command. My experience with 
them, brief as it was, certainly left me 
with that impression, and I look 
forward to the day when I may be ab!e 
to return. 


It S>0 SP 











The Antiquity of Man in America’ 


By J. D. FIGGINS 


Director, Colorado Museum of Natural History 


HEN we analyze the technical 
opposition to the belief that 
man has inhabited America 

over an enormous period of time, we 
find it is not only restricted to an 
individual minority, but it also appears 
to be traceable to the results of a too 
circumscribed viewpoint,—a failure to 
appreciate properly all the evidence, 
and a seeming unwillingness to accept 
the conclusions of authorities engaged 
in related branches of investigation. 
It is a fact, of course, that the nature 
of the material evidence upon which 
opinions are based is an important 
factor, and when such evidence is not 
abundant, it is obvious that students 
cannot successfully restrict their studies 
if they would avoid the dangers that 


arise through a lack of continuity in 
one or more threads of evidence. 
This appears to be very well illus- 


trated by individuals learned in 
physical anthropology, comparative 
craniology and racial relationships. 
The chief denials of man’s antiquity in 
America appear to have their origin in 
those sources of investigation. Such 
criticism would doubtless have weight 
and value were skeletal evidence 
abundant. But such evidence, repre- 
sentative of the periods antedating 
that which is regarded as ‘‘modern,”’ or 
since Pleistocene times, is exceedingly 
ager. Indeed, it is far too scant to 
ike possible intelligent comparisons 
| safely arrive at definite conclu- 
ions. Therefore, to be of value, it is 
ntial that it be supplemented by 
se branches of the sciences that are 
able of fixing geologic time periods 

he sole means of bridging the weak- 


nesses that occur in the thread of evi- 
dence represented by skeletal remains. 
Without this aid, opinions are not 
only venturesome, but distinctly mis- 
leading, if given publicity. 

Readers of the discussions relative to 
the antiquity of man in America must 
frequently wonder because of the 
antipathy for the acceptance of evi- 
dence of that character, and often they 
may have inquired ““Why should we 
not expect to find such evidence, since 
there are neither conditions nor facts 
that interfere in the slightest with 
such an expectation?” Obviously then, 
denials of the antiquity of man in 
America, without convincing proof 
that we could not erpect to find such 
evidence, are purely supposititious. 

However, the purpose of the present 
paper is not a discussion of the rela- 
tive merits of arguments previously 
advanced, but a presentation of new 
evidence of man’s antiquity in Ameri- 
ca. As the writer has not made a 
speciai study of this subject, his 
opinions regarding the importance of 
the evidence would be valueless, and 
for that reason he expresses none. He 
merely views it in the light of sub- 
stantiating earlier finds of a like and 
similar nature, and as pointing the 
way to other and more important dis- 
coveries. His task is the recording of 
the facts as he knows them. 

In 1923 Mr. Nelson J. Vaughan, a 
resident of Colorado, Mitchell County, 
Texas, in a letter to the writer, 
described a deposit of bones in the 
bank of Lone Wolf Creek, near his 
home. Upon request, Mr. Vaughan 
forwarded examples to the Colorado 


1Photographs by the author. 
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Museum of Natural History for de- 
termination. These proved to be 
fossilized parts of an extinct bison, 
and the following season, 1924, Mr. H. 
D. Boyes was sent to the locality for 
the purpose of making excavations. 


No. 1 
Fic. 1. 


After the removal of the overlying 
formation (studied and elsewhere de- 
scribed by Mr. Harold J. Cook, 
honorary curator of paleontology, 
Colorado Museum of Natural History) 
and the finding of portions of the 
skeletal remains associated, it was 
deemed most expedient to remove them 
in sections. This was accomplished by 
working down until the fossils were 
exposed, cutting channels through the 
deposit at intervals, thus forming 
“blocks” of considerable size, these, 
in turn, being encased in burlap and 
plaster of Paris. A heavy crate was 
then introduced, and when a block 
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was firmly fixed in the latter, under- 
cutting took place. Then, with the 
use of tackle, the blocks were released 
from their bed and turned on edge for 
the purpose of removing the excess 
matrix, and planking over the bottoms 








No. 2 


ARTIFACTS ASSOCIATED WITH FOSSIL BISON ON LONE WOLF 
CREEK, MITCHELL COUNTY, TEXAS. 
No. 1—Found beneath cervical vertebre. 


ALL NATURAL SIZE 
No. 2—Found beneath left femur 


of the crates. During these operations, 
the nearly complete skeleton of an 
adult bison was uncovered, quite 
articulated and lying on its left side. 
This was divided into sections and 
taken up as described above. 

When the excess matrix was being 
removed from the under side of the 
first block, (the one containing te 
cervicals, a few dorsals, their attached 
ribs, and the forelimbs), a compleie 
arrowhead! was discovered (illustrat :d 
in Fig. 1, No. 1) lying between tie 
fifth and sixth cervicals and nearly n 


1The term arrowhead is used in a broad sense, 5 
the artifact may have been a spearhead. 
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contact with the latter. As the matrix 
was very hard, being composed of 
cemented sands, gravels and clays, 
and necessitating the constant use of 
hammer and chisel, the arrowhead was 
detached and broken into two main 
fragments and numerous small slivers 
before it was discovered. Most of 
these parts were recovered and have 
since been assembled without other 
restoration. In removing the section 
containing the dorsal vertebre and 
ribs, a second arrowhead was uncovered 
and likewise was detached before its 
presence was noted, but this example 
later disappeared and cannot be figured 
here. Accounts, however, suggest that 
the position which it occupied was 
possibly in the thorax, but it is not so 
recorded. The removal of the last 
block resulted in the finding of a 
portion of a third arrowhead (Fig. 
1, No. 2), immediately beneath the 
left femur, in circumstances identical 
with the first; that is, in removing 
the matrix from the under side of 
the block. 

Independent of the lost arrowhead, 
which is described as very similar to 
the first, two artifacts were taken 
from beneath an articulated and fossil- 
ized skeleton of an extinct bison. That 
Mr. Boyes seems not to have recog- 
nized the full importance and signifi- 
cance of these finds is suggested in his 
permitting the loss of the second ex- 
ample—whether through theft or 
otherwise—and the fact that he did not 
iuake an immediate report of them. 
“he first intimation the writer had of 
‘heir discovery came through a visitor 
‘0 the Museum, who had been present 

hen the first arrowhead was uncov- 
red. Replies to inquiries and later 
‘erbal details by Mr. Boyes verified 
nd enlarged upon this account in all 

irticulars. 


Deeming it of greatest importance 
that the age of this deposit be deter- 
mined, the writer requested Mr. 
Harold J. Cook to make a detailed 
investigation, particularly in relation 
to the geology and association of other 
fossil species. Mr. Cook’s report 
appears in this issue of Natura His- 
TORY. 

As critical studies of the artifacts 
found associated with the bison re- 
mains near Colorado, Texas, must be 
left to the archeologist, but brief 
detailed mention of them will be made 
here. There are two or three private 
collections of arrowheads that were 
picked up on the surface in the vicinity 
of Lone Wolf Creek, all of which have 
been examined by Mr. Cook and Mr. 
Boyes. None contained examples ap- 
proaching in similarity, either in form 
or workmanship, those found with the 
bison skeleton. The latter are of gray- 
ish flint, quite thin, as shown in Fig. 
1, and are devoid of evidence of notch- 
ing, which is distinctly opposed to the 
forms found on the surface in that 
locality. Equally distinctive is their 
superiority of workmanship which, I 
am told, also applied to the example 
that was lost. While there seems to be 
no doubt that these artifacts represent 
a cultural stage quite distinct, as 
compared with that revealed in the 
arrowheads found on the surface, it is 
not the writer’s intention to discuss 
such questions, and he will refer to the 
similarity of this find to that made by 
Mr. H. T. Martin at Russell Springs, 
Logan County, Kansas. 

Readers who have been interested in 
the subject of man’s antiquity in 
America, are, no doubt, familiar with 
this discovery, which was made by Mr. 
Martin in 1895, and while the writer 
has not examined this artifact, Mr. 
Martin kindly sent a photograph for 
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reproduction here; this for compara- 
tive purposes. (Fig. 2.) Dr. F. A. 
Lucas applied the specific name occi- 
dentalis to the race of bison with 
which this artifact was associated. 
During the summer of 1925, Messrs. 
Fred J. Howarth and Carl Schwach- 





Fig. 2.— Artifact associated with fossil 
Collected by Mr. H. T. Martin, at 
Logan County, Kansas. 


bison. 
Russell Springs, 
Natural size 


heim of Raton, New Mexico, informed 
the writer of a quantity of bones ex- 
posed in the bank of the Cimarron 
River, near the town of Folsom, Union 
County, New Mexico. Later, those 
gentlemen forwarded examples for 
examination, which proved them to 
be’parts of an extinct bison and a large 
deerlike member of the Cerridz. 
Accompanied by Messrs. Howarth 
and Schwachheim, Mr. Cook and the 
writer visited the locality in April, 
1926, and after a study of the deposit, 
made arrangements with Mr. Schwach- 
heim for the removal of the overlying 
formation, consisting of some six to 
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eight feet of very tough, hard clays. 
In June the writer sent Mr. Frank 
M. Figgins to supervise the removal of 
the bones, in which work he was aided 
by Mr. Schwachheim. 

Not the least of the writer’s interest 
in this deposit was the possibility that 
additional evidence of man’s antiquity 
in America might be uncovered, and 
with that prospect in view, he gave 
explicit instruction that constant 
attention be paid to such discoveries—- 
not with as much expectation of success, 
as in the belief that opportunities of 
that nature should not be neglected. 
It was therefore, something in the 
nature of an anticipated surprise when 
such a find was made. In this case, it 
was of the greater portion of an arrow- 
head, similar in its general form to 
these found at Colorado, Texas, but 
decidedly more tapering at the point, 
and of quite superior workmanship. 
Unfortunately, this artifact had also 
been dislodged from the matrix before 
it was discovered—something the 
writer was anxious to avoid. However, 
it was directly associated with the re- 
mains of an extinct bison, and greater 
caution was urged in the work of 
excavating. Not until nearly the close 
of the season was additional evidence 
uncovered, this proving to be a second 
arrowhead almost identical with th 
first in form, and like the first, hav ng 
the proximal end missing. The materia! 
from which it was fashioned is distinc- 
tive, being a very pale gray ground 
through which run narrow, diagon: 
streaks of red. This artifact, too, ha 
been dislodged before its presence w: 
suspected, but at the spot from whi 
it came, the tool struck a hard su! 
stance, which, upon being expose 
proved to be a wedge-shaped fragme! 
of flint, approximately one-quarter 
an inch in width by three-quarters 
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Fia. 3. —ARTIFACTS FOUND ASSOCIATED WITH EXTINCT BISON, NEAR FOLSOM, UNION COUNTY, 
NEW MEXICO. NATURAL SIZE 





Fic. 4.—PORTIONS OF ARTIFACTS ASSOCIATED WITH EXTINCT BISON. NATURAL SIZE 


‘o. 1.—Larger rortion of artifact in contact No. 2.—Larger portion of artifact slightly 
Ww: 1 fragment in situ separated from fragment in situ 
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an inch in length, lying in a fixed posi- 
tion, adjacent to a bison rib. This 
was removed without being disturbed, 
in the form of a small block, and in 
addition to the flint and rib in close 
contact, there are also in the block two 
toe bones and an atlas. Upon its 
arrival at the laboratory, immediate 
attention was given to cleaning the 
fragment of flint, which proved to be 
of the same material as that of the 
larger portion of arrowhead, and sug- 
gested that it might be part of the 
missing proximal end. When a test 
was made, a perfect contact resulted. 
(See Fig. 4). The perfection of this 
contact, together with the peculiar 
markings and color of the material 
from which the artifact was fashioned, 
prohibits any conclusion other than 
that they are parts of one and the 
same artifact. Fig. 3 illustrates the 
Folsom artifacts. No. 1 is a very thin 
flint of a dark reddish-brown color, and 
representing a quality of workmanship 
the writer has rarely seen equalled. 
No. 2 is also very thin and while it is 
not quite equal in fineness of chipping, 
as displayed in No. 1, this may be, 
and probably is, due to a difference in 
the material from which they are 
fashioned. 

Compared with the artifacts from 
Colorado, Texas, the Folsom examples 
are distinctly more pointed, but 
whether this difference in form 
and superiority in workmanship is 
traceable to individual preference and 
skill, the writer does not venture an 
opinion. He does, however, make 
comparisons with flints found on the 
surface, in the region about Folsom 
and Raton, New Mexico, and in this 
connection it is of interest to note that 
the latter are unlike such surface arti- 
facts from the vicinity of Colorado, 
Texas,—being usually very small and 
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evidencing far greater skill in their 
manufacture. The writer has examined 
a large part of the Carl Schwachheim 
collection of flints, from northern New 
Mexico, and Mr. Schwachheim veri- 
fies his conclusions that it contains 
nothing resembling the flints found 
associated with the bison remains near 
Folsom. 

Until the studies now in progress are 
completed, the geological age of the 
Folsom bison will not be known.' That 
it is of an extinct race there is no 
question. 

We have, then, in the Folsom arrow- 
heads, the third instance of a very 
similar type of artifact being found 
immediately associated with extinct 
bison, in circumstances which lead 
geologists and paleontologists to con- 
clude that they belong to the Pleisto- 
cene age. 

Having read an article dealing with 
the question of man’s antiquity in 
America by Mr. Harold J. Cook, which 
appeared in the November, 1926, 
number of the Scientific American, Dr. 
F. G. Priestly of Frederick, Tillman 
County, Oklahoma, wrote Mr. A. G. 
Ingalls, editor of that publication, 
briefly describing the finding of arti- 
facts associated with fossil mammal re- 
mains in that vicinity. After some 
correspondence, and with Doctor 
Priestly’s consent, Mr. Ingalls for- 
warded this letter to Mr. Cook. Doc 
tor Priestly’s account of these discov 
eries was of such a convincing natur 
that it could not be doubted that th: 
Oklahoma material was of great im 
portance. With the view of makin; 
studies of both the material and th 
physical character of the deposits fro: 
which it was taken, Mr. Cook an 


1Dr. O. P. Hay has kindly consented to study all 
the bison material that was obtained in Texas and N« 
Mexico, and expresses the belief that it contains th: 
undescribed races. 




















the present writer joined Doctor 
Priestly at Frederick in January. 

It was at once apparent that while 
Doctor Priestly recognized and under- 
stood the importance of the finds he 
described in his letter to Mr. In- 
galls, it was equally obvious he had 
followed a very conservative course 
and the writer was not prepared for 
the discovery that in addition to the 
artifact mentioned, several others had 
been unearthed and no less than five 
of them preserved. 

In his account of these finds, Doctor 
Priestly stated all had been personally 
made by Mr. A. H. Holloman, who 
owns and operates a sand and gravel 
pit about one mile north of the city of 
Frederick. To Mr. Holloman, there- 
fore, the writer is indebted for a history 
of the discoveries, their stratigraphic 
position, and other items having a bear- 
ing on them. 

As Mr. Cook’s account will cover the 
geological history of these deposits, 
and the immediate vicinity, here it is 
necessary merely to say the sand and 
gravel pit consists of an open cut on 
the east face of a ridge approximately 
half a mile in width and running for 
some miles in a generally north and 
south direction. Sand and gravel from 
an area of about two acres have been 
worked out near the crest of this ridge, 
which, with the overlying stratum of 
clay, silt, ete., varied from ten feet to 
twenty-five feet in thickness. At the 
time of our visit, a nearly vertical cut 
of not less than 150 yards in length and 
varying from fifteen feet to twenty- 
four feet in height was exposed, in 
which every phase of the several 
strata was clearly defined. 

Independent of the opportunities 
hus offered for studies of the exposed 
ormations, it also made it easily pos- 
ible for Mr. Holloman to point out the 
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horizons at which artifacts and the 
several varieties of fossils had been 
found. 

That a great deal of fossil material 
has been uncovered since the opening 
of the pit, there can be no doubt, but 
not until during the past year was an 
effort made to preserve any part of it. 
Accounts are unanimous in showing 
that quantities of such material have 
gone into the refuse heap, now com- 
prising thousands of tons; into the 
surfacing of roads; the cement mixer, 
etc. Seven known artifacts are buried 
somewhere in this refuse pile or carried 
away: a metate and six pestles or 
manos, but these cannot be considered 
here.! 

Although fossils are found through- 
out the entire stratum of sand and 
gravel deposits, a superficial study of 
all the evidence suggests the possibility 
that two faunal and cultural stages are 
represented. This, however, is for 
others to determine, and the writer 
will confine himself to the circum- 
stances connected with the finding of 
the artifacts and to brief references to 
the deposits from which they were 
taken. 

Figure 5 illustrates a typical section 
of the deposit, and is drawn to the scale 
of 4% inch to 1 foot for the average 
thickness of the several strata. It also 
indicates the horizons at which the 
several artifacts were exposed. 

The base member, composed of clean 
river gravels, pebbles, and occasional 
bowlders up to five inches in diameter, 
is solidly cemented with semi-trans- 
lucent lime, and lies uncomformably 
upon red beds of Permian age. This 
stratum contains numerous fossils of 
several varieties, such as Mylodon ef. 


2The Colorado Museum of Natural History has 
arranged to keep a representative constantly on the 
ground to search for and preserve all artifacts and fossils 
hereafter uncovered. 
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BRICK-COLORED CLAY AND SANDS, WITH LENSES 
OF GRAVEL AND PEBBLES. UPPER HALF OF 
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Fig. 5. Holloman Gravel Pit, Frederick, Oklahoma. Scale, 4 inch to 1 foot 
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harlani, three species of Equus, Triloph- 
odon, sp., and a primitive Elephas, ete. 
Associated with them and at the point 
marked ‘‘A,”’ the artifact illustrated in 
Fig. 6, No. 1, was found by Mr. 
Holloman. It is a light-gray flint, and 
while the flaking exhibits considerable 
skill, perhaps, as a whole, the work- 
manship is poor, with the chipping 
confined to the reverse sides of the 
edges (see cross-section, Fig. 6, No. 2). 
Whether or not other flints have been 
uncovered at this level, there is no 
means of determining, this single ex- 
ample having been picked up by Mr. 
Holloman as it was broken out of the 
hard matrix by workmen. Two stones 
taken at the same level and described 
by Mr. Holloman, can scarcely be 
regarded as other than pestles or 
grinding instruments, but subsequent- 
ly these disappeared and cannot be 
otherwise recorded here. 

Lying immediately on this hard 
conglomerate is a partially cross- 
bedded layer of coarse, lenticular sand- 
stone, one and one-half to two feet in 
thickness. This appears to be, prin- 
cipally, at least, nonfossiliferous; but 
the following member, consisting of 
heavily cross-bedded and but partially 
cemented coarse sands, gravels, and 
pebbles, contains numerous fossils 
throughout its varying thickness of 
from nine feet to fifteen feet. (See Fig. 
5.) Seven feet below its upper margin, 
or at the point marked “B,” the 
arrowhead illustrated in Fig. 6, No. 3 
was found in position by Mr. Hollo- 
man. It is a pale grayish and reddish 
‘lint, mottled and slightly streaked, and 
‘f good workmanship. With the excep- 
‘ion of an appearance of slight damage 
t the point, due, perhaps, to its having 

me in contact with some hard sub- 

ance, it is quite complete. 

On a general average level of a foot 
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Fic. 6.—ARTIFACTS FOUND ASSOCIATED WITH 
FOSSIL MAMMAL REMAINS NEAR FREDERICK, 
TILLMAN COUNTY, OKLAHOMA. 
NATURAL SIZE 


ALL 





No. 1.—From basal stratum. See “A” in 


diagram, Fig. 5. 
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No. 2.—Cross- section of artifact No. 1. 


iT 


No. 3.—From horizon marked “B”’ in dia- 
gram, Fig. 5. 














NATURAL HISTORY 


Fig. 7.—Cross-bedded sandstone resting upon basal conglomerate from which artifact 


No. 1, Fig. 6, was taken. (See “A” 


Oklahoma 


or two above the horizon at which this 
arrowhead was found, not less than 
five unquestionable metates have been 
uncovered in Mr. Holloman’s presence 
—three of these being illustrated here- 
with. They are composed of a hard, 
close-grained, limy and silicious sand- 
stone, the ovate depression in the largest 
example having a maximum depth of 
three-quarters of an inch. The edges of 
these artifacts are distinctly rounded 
and smooth, as is the reverse side. As it 
cannot be doubted that these stones 
show evidence of human workmanship, 
that they are identical in general form 
to metates found in other localities, 
and owing to the fact that no other 
stones of a similar nature have been 
found in the thousands of cubic yards 
of material that have been removed, 
there can be no question about their 
original purpose and use. 


in diagram, Fig. 5), Holloman Gravel Pit, Frederick, 


When first exposed, two of these 
artifacts stood in an upright position, 
which suggested to Mr. Holloman that 
they might be grave markers. Careful 
search, however, failed to reveal the 
slightest evidence of human remains. 
Their position in river sands, gravels, 
and pebbles, would seem to strengthen 
the evidence of their antiquity, with- 
out a history of the subsequent events 
that buried them from nine to twelve 
feet below the present surface and 
lowered the adjacent valleys one hun- 
dred feet below the present ridge in 
which they were found. 

Perhaps no very great importance 
would be necessarily attached to thes« 
artifacts were it not for the fact that 
they were imbedded in ancient rive! 
channel material and that Mammot! 
remains, including numerous teeth, ar 
found at various levels, to a point eigh 
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feet above them. Further, no remains 
of this type of Mammoth, columbi, 
have been found at, or below, the hori- 
zon at which the metates were exposed. 

Reference has been made to pestles, 
or grinding stones. Five stones were 
found by Mr. Holloman at various 
levels from the base of the deposit to 
the horizon of the metates, but un- 
fortunately these have been lost and 
are not of record here. 

In connection with these finds, the 
writer desires especially to express his 
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appreciation of the generosity extended 
by Doctor Priestly and Mr. Holloman, 
for not only did they lend every possible 
assistance, but donated to the Colorado 
Museum of Natural History all of the 
artifacts and fossils they had preserved. 
In addition to this, they aided in locat- 
ing fossils in the possession of others. 
Mr. Holloman 
every facility for 


volunteered 
Museum to 


has also 
the 


engage actively in work in the quarry. 
Science owes Doctor Priestly and Mr. 
Holloman its appreciation. 





Fig. 8.—Metates from Holloman Gravel Pit, Frederick, Oklahoma. See “C’’ in 


disgram Fig. 5 








New Geological and Palaeontological Evidence 
Bearing on the Antiquity of Mankind 
in America 


By HAROLD J. COOK 


Honorary Curator of Paleontology, Colorado Museum of Natural History 


HE Colorado Museum of Natural 
History, at Denver, Colorado, 
through its staff and friends, has 

been unusually fortunate during the 
past two years in bringing to light new 
and striking evidence that primitive 
men have lived in America vastly 
longer than has been generally con- 
ceded or believed by most investigators. 

Three distinct and separate dis- 
coveries have been made during this 
period, all of which are of great im- 
portance, and only one of which has 
been published and reported to date. 
Each of these offers special evidences of 
its own; and, fortunately, each repre- 
sents a somewhat different period of 
past time, so the three appear to illus- 
trate a fair cross-section of most of the 
Pleistocene. The latest of these dis- 
coveries, just investigated the last of 
January, 1927, near Frederick, Till- 
man Co., Oklahoma, is the oldest. 
Next comes the already reported finds 
from Colorado, Mitchell Co., Texas. 
The youngest of these is a discovery 
made last summer, near Folsom, Union 
Co., New Mexico. Each will be con- 
sidered in the order of its discovery. 

As Director J. D. Figgins is simul- 
taneously writing of the human arti- 
facts found in these localities, no de- 
tailed mention of them will be made 
herein; but after going over the situa- 
tions and localities and the specimens, 
with the men who found them, the 
writer is convinced of their authen- 
ticity. 

A brief general outline of these dis- 
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coveries, and the geological and pale- 
ontological evidence with them, as far 
as worked out to date, follows. The 
writer is aware that a great deal of 
important and valuable evidence is 
still to be worked out, and is confident 
that when this has been done, much 
confirmatory evidence of a highly sig- 
nificant nature will be available. 

Complying with a request of the 
director of the Colorado Museum of 
Natural History, the writer went to 
Colorado, Texas, early in May, 1925, 
to study the geology of the region for 
the purpose of determining the age of 
the deposits in which artifacts had 
been found associated with the fossil 
remains of an extinct species of bison. 

Heavy rains, immediately prior to 
my arrival, had cleared out many old 
exposures, enlarged others, and made 
new ones along the stream beds and 
arroyos. These proved to be extremely 
useful in identifying the surface forma- 
tions, and brought to light additional 
fossil material. 

From the town of Colorado investi- 
gations were extended north and west 
for distances in excess of one hundred 
miles; smaller areas were studied to the 
east and south. Special attention wa: 
paid to the numerous exposures 0 
streams and their dry tributaries alony 
the southern margin of the ‘Stake 
Plains.” 

The results of this reconnaissan 
are:—(1) the Fredericksburg grou 
of the Cretaceous has been deposit: 
unconformably on the Docum beds 
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the Triassic in this area; (2) erosion 
subsequent to the Cretaceous has 
deeply eroded the region in part, com- 
pletely removing the Cretaceous beds, 
and cutting into the Triassic; (3) wide- 
spread, general, but rather shallow 
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Pleistocene beds consist of consolidated 
coarse sands and gravels, mostly of 
Cretaceous origin—with lenticular and 
irregular occurrence of clays. The 
cementing material is principally cal- 
cium carbonate. Pleistocene fossils 
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Diagrammatic cross-section of the valley of Lone Wolf Creek, near Colorado, 


Texas, 


showing the relations of the geologic formations, and the situation under which the evidence 


was found. 


deposition took place during part of 
the Pleistocene, partially refilling most, 
if not all, of the then existing valleys; 
(4) post-Pleistocene erosion has recut 
many of these valleys, exposing in part 
old valley floors and sides, in part 
leaving small areas of varying magni- 
tude of the Pleistocene in position. 

On Lone Wolf Creek, near the town 
of Colorado, at the spot where the Bison 
Quarry and artifacts were found, a 
considerable remnant of the Pleistocene 
is still preserved, and the present tiny 
stream has cut clear through them and 
into the Triassic floor, from which all 
(retaceous had been removed before 
the Pleistocene deposition. In this 
locality, the Pleistocene varies greatly 
in thickness, due to subsequent erosive 
pases, but in general, it may be said 
to be from six to twelve feet thick, 
( 
V 


verlaid by secondary depositions of 
rying character, from clay to gravel, 
the 


‘consolidated. As a_ whole, 


(By permission of Scientific American) 


were found in position at numerous 
points, but in nearly all cases they 
were scattered and fragmentary, as is 
to be expected in stream deposits of 
sufficient force to transport such coarse 
material. 

When visited by the writer, recent 
flood-waters had exposed additional 
bison remains in situ, at the spot where 
the articulated bison skeleton and 
arrow (or spear) points were found 
associated, and in the lower layers of 
the undisturbed calcareously cemented 
Pleistocene. Examination of the fresh 
exposures resulted in the finding of 
teeth of two species of Equus, of Ele- 
phas, and of a large camel, probably 
Camelops. Fragmentary evidence of 
other types are present, but too in- 
complete for accurate identification. 

The fossils and artifacts were re- 
moved from near the base of the de- 
posits, as illustrated in the accompany- 
ing diagram. That they were con- 








242 


NATURAL HISTORY 


Aen, — 





General view at the Bison Quarry, near Folsom, New Mexico. 
the little arroyo just over the top of the automobile. 
extinct voleanic cones, including Capulin, a national monument. 





Near view of the deep little arroyo which 
cut down through a deposit of ancient ex- 
tinct bison bones, near Folsom, New Mexico. 
The X marks the layer in which the bones 
and arrowpoints were found. Photograph by 
H. J. Cook 


temporaneous in deposition cannot be 
questioned. Identical conditions of 
deposition were traced more than a 
mile up Lone Wolf Creek valley, from 


The Bison Quarry is in 
In the background is a group of 
Photograph by H. J. Cook 


the Bison Quarry where the artifacts 
occurred. 

Other creek valleys, or arroyos, dry 
most of the year, are less denuded, 
and there the Pleistocene is more exten- 
sive. As a whole, the deposits seldom 
exceed twenty feet in thickness, and 
vary from that to nothing, depending 
on the local situation and its relations 
to original bedding and subsequent 
erosive influences. 

The writer collected numerous fossils 
both in the Pleistocene and in the older 
formations. The Triassic vertebrate 
remains were checked by Dr. C. W. 
Gilmore, and the invertebrates by Dr. 
J.B. Reeside. Dr. T. W. Stanton mace 
identifications of the Cretaceous cri- 
teria, and personally visited the locality 
to investigate the stratigraphy and 
fossils. 

The Pleistocene vertebrate fossi\s 
have been but partially studied avd 
must await final identifications froin 
studies now in progress. It may bes: d 
at this point, however, that the ¢ '- 
dence is too conclusive to admit »f 
doubt or question. The artifacts w ¢ 
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Part of Bison Quarry, near Folsom, New Mexico showing bone bed in the left fore- 


ground, with blocks containing the fossils bones partly worked out. 


Mr. Carl Schwachheim, 


who with Fred J. Howarth, discovered this deposit, is standing on the floor at the base of 


the bone layer. 


found beneath a nearly complete and 
articulated skeleton of a Pleistocene 
bison. The associated fauna is typical, 
and the geologic evidence clear. The 
bison is unique among types found in 
America, with characters strongly 
suggestive of Asiatic relatives, and 
indicative of Asiatic origin. 

The second discovery, near Folsom, 
New Mexico, was made by Messrs. 
Fred Howarth and Carl Schwachheim, 
of Raton, New Mexico, who reported 
the matter to Director Figgins. Subse- 
quent investigation indicated an im- 
portant discovery, and in April, 1926, 
Director Figgins and the writer went 
to Raton, and were taken to the new 


lovation and shown every possible 
courtesy by Mr. Howarth. A pre- 
li! inary examination of the deposit re- 
vevled important possibilities and 


arrangements were made with Mr. 
Sc .wachheim to start work in the field. 
T) » writer visited the quarry twice in 
th: early summer, and helped make the 


Photograph by Frank M. Figgins 





The arroyo at the Folsom Bison Quarry, 
after the work of excavating and stripping 
was under way, showing extent of operations 
undertaken. Photograph by Frank M. Figgins 


preliminary excavations and collec- 
tions. Later, Mr. Frank Figgins, from 
the Colorado Museum of Natural 
History, joined the camp and had 
charge until the close of the season. 
The situation is a rather unusual one 
in which to find fossil bones. Situated 
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at an altitude of about 7000 feet, the 
location is essentially a mountain 
valley, cut deeply into Cretaceous rocks, 
and the higher levels are capped by lava. 
This valley had been partially eroded, 
when a later lava flow filled in and 
apparently cut off part of the upper end 
of the valley. Later, the valley cut 
through the lava dam, and again began 
cutting deeper upstream. The exact 
relations here have not yet been 
worked out for lack of time, but it is 
apparent that swampy, marshy con- 
ditions existed for some time in a con- 
siderable area in the valley bottom 
above the latest lava flow, and muds 
and silts were deposited to at least 
eighteen feet in depth. Later, the 
next cycle of erosion started recut- 
ting, and a narrow arroyo or gully 
worked its way back up the valley, 
and in places down to the original 
valley floor. It is near the head of this 
arroyo, and down at a depth of from 
about eight to twelve feet that the 
fossil bison skeletons were discovered, 
in both banks of the gully. 

The bison is closely related to B. 
occidentalis, and is considerably larger 
than our modern form. A number of 
individuals are represented, and fine, 
practically complete skeletons have 
been secured. Associated with this 
were found, during the course of ex- 
cavating, the two beautifully worked 
arrow points or spear points described 
by Director Figgins. 


The matrix is a dense, exceedingly’ 


tough clay silt, and small, irregular 
areas in it are distinctly cemented by 
lime. Shells of characteristic fresh- 
water invertebrates occur, but have 
not been studied. The bones in many 
cases show plainly the evidence of 
having been trampled on by other 
animals, while lying buried in the mud. 
One scapula, uncovered by the writer, 
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had a plain footmark stamped out of 
it and driven down into the matrix 
below, where another bison had stepped 
on it while it lay in the mud. 

Fragments of other animals have 
been uncovered herein, but are too 
scrappy, as far as found to date, for 
accurate determination. It is planned 
to continue excavations the coming 
season, and it is quite probable that 
other important evidence will be 
brought to light. 

Observations and studies made to 
date plainly indicate considerable anti- 
quity, certainly thousands of years, for 
this deposit. The fact that an extinct 
race of bison is represented is further 
contributory evidence. While it is 
premature to express an opinion as to 
the exact age of these beds on present 
evidence, in the light of observed 
data the writer is of the opinion that 
this will prove to be a late Pleistocene 
deposit. Again, the association of 
artifacts with extinct bison,—as at 
Colorado, Texas,—is certain. The 
writer hopes to complete certain 
studies on the geology of the area this 
year, which should throw more definite 
light on its age. 

In December, 1926, the writer re- 
ceived a letter from Mr. Albert G. 
Ingalls, associate editor of the Scientific 
American, enclosing a letter written to 
him by Dr. F. G. Priestly, of Frederick, 
Oklahoma, telling of the finding of 
Mammoth and other fossil bones asso- 
ciated with an arrow point, deep in a 
gravel pit, and under a bed of solid 
stone. The writer got in touch wth 
Doctor Priestly, and also took ‘ie 
matter up immediately with Direc or 
Figgins, who instantly appreciated ts 
probable importance and significan “ 
Arrangements were completed, «1d 
late in January, 1927, the wr er 
and Mr. Figgins drove to Freder::k, 
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Oklahoma, to examine the 
evidence at first hand. 
| We were received with 
the greatest cordiality by 
Doctor Priestly, who did 
all in his power to aid us 
in every way, as did also 
Mr. A. H. Holloman, 
owner of the pits where the 
fossils were found. These 
sand and gravel pits are 
operated on an extensive 
scale commercially by Mr. 
Holloman, and he _ has 
most courteously offered 
every aid and facility. 
Also, both of these gentle- 
men have generously 
donated to the Colorado 
Museum of Natural His- 
tory all of the important 
fossils and artifacts which 
they had saved during the 
operations conducted to 
date. Not only this, they 
put us in touch with others 
who had fossils from these 
pits, and through this con- 
nection, we received two 
fossil Equus jaws from 
Doctor Ball, dentist of 
Frederick, and from Doc- 
tor Hartwick of the same 
town we secured the loan 
of an interesting Mylodon 
‘vudal vertebra. 
The sand and gravel pits 
i question are situated on 
e top of the highest hill 
that locality, about one 
ile north of Frederick. 
‘his hill is more properly 
rt of a long ridge, run- 
ng nearly north from 
ederick toward the 
chita Mountains, some 
enty-five or thirty miles 
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Diagrammatic cross-section of the ridge at the Frederick 
sand and gravel pits, showing the position of the ancient 
stream channel, and illustrating how the old valley became 
inverted into a hill, through erosion. The present valleys 
adjoining are about 100 feet lower than the old river floor 





A section of the west face of pit at Frederick, Oklahoma, 
where fossils and artifacts were found. A. H. Holloman 
(left), owner of the pit, and Harold J. Cook. Mr. Hollo- 
man is standing on top of the lower sandstone and con- 
glomerate member of Bed A. (See diagram) 





Detail of a part of Bed A, Holloman Sand and Gravel 
Pits, near Frederick, showing typical cross-bedding which 
characterizes this deposit. Photographs by J. D. Figgins 
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away. The sand and gravel which 
forms its top are old stream bed de- 
posits, laid down when this ancient 
Red River tributary ran at that alti- 
tude. The top of this hill is about 100 
feet above the immediately adjoining 
valleys, and about 280 feet above the 
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Diagrammatic section of the exposed de- 
posits in the Frederick gravel pits, illustrating 
the relations of beds and the occurrence of 
fossils and artifacts 


present water level of Red River, a few 
miles away in the same drainage basin. 

The general surface of the whole 
region is composed of Red Beds of 
Permian age into which the Pleistocene 
river valley was cut. In this ancient 
valley, coarse granitic sands and gravels 
were washed, apparently from the 
Wichita Mountains, and were carried 
down and bedded in the valley bottom. 
The accumulated sands and gravels of 
this nature make up the lower beds, or 


NATURAL HISTORY 





Bed A, of the accompanying diagram- 
matie section. As sand and gravel are 
far more resistant to erosion than the 
relatively soft clays of the Red Beds, 
gradual general erosion on both sides of 
the valley wore the general surface 
levels down, while the valley floor 
held itsown. Finally the stream found 
access to lower levels. At this time, 
when the old channel was first aban- 
doned, a flood-plain period in the valley 
was instituted. The beds laid down 
during this stage are Bed B of the 
diagram. As denudation continued 
and the drainage followed lower levels, 
the flood plain deposits ceased, and the 
overlying clay-silt beds (Bed C of the 
diagram) with their columnar structure 
strongly suggest a period of eolian 
deposition. 

As erosion proceeded and the en- 
croaching new valleys undermined the 
sides of the old and higher valley floor, 
residual gravels from the old beds 
formed protecting mantels along the 
sides of the former Pleistocene channel, 
retarding erosion. Thus, by main- 
taining its position through resistance 
to erosion, the valley essentially be- 
came inverted. 

Other channel remnants are left in 
the region besides the one under specia! 
study; and it is planned to examine 
these critically for additional geologica! 
and other evidence immediately. 

The floor of the Pleistocene valle) 
was at least half a mile wide at th 
point where the sand and gravel pit 
are now located. The middle and lows 
part of the channel was somewhat wes 
of the present cut, and so the beds the: 
are thicker than in the section giv 
herewith. This is shown by the fac 
that the Red Bed floor of the strea: 
dips west clear across the open cut | 
the quarries. Drag-line holes have bee 
cut still farther west for about 
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quarter of a mile, down through the 
channel beds to the Red Beds, sampling 
the depth and quality of the sands and 
gravel. From these it is possible to 
get a very good cross-section of the 
channel, as far as the holes were cut, 
and nearly to the west side of the 
ridge. 

The face of the present quarry, on 
its west side, is at least one hundred 
and fifty yards long, and has over a 
twenty-foot face. 

A typical vertical section of the 
beds is given herewith; but, of course, 
in any stream beds of this character, 
the actual thickness will always show 
variation for every location measured. 

In general, three main phases of 
deposition are noted, as mentioned 
above. The lower beds, to a depth of 
nine to eighteen feet at the quarry 
face, are  characteristically cross- 
bedded, undisturbed river channel 
sands and gravels, with local lenses of 
reworked Red Bed materials, brought 
down from some point upstream at the 
time of the original deposition. The 
lower member of this bed, A, is coarse, 
generally cemented gravel, and carries 
some water. It is in this bed that 
fossils are most abundant, and in it one 
flint spear point was found imbedded. 
Above this is cross-bedded gravel and 
sands, and in some areas a well con- 
solidated sandstone member is present, 
about three feet above the Red Bed 
floor. Under this, the primitive Mam- 
moth jaws were discovered. Fossils 
occur all the way up through Bed A, 
Mr. Holloman informs us, but not 
ibundantly. The more advanced type 
f Mammoth, Elephas columbi, is 
ound repeatedly in the lower part of 
Bed B. The finding of Trilophodon 


and primitive Mammoth in the lower 
beds, and a more advanced type of 
Mammoth above, suggests that quite a 
long period of time had elapsed between 
the two deposits. More work and 
further observations will undoubtedly 
throw added light on this. 

Three Edentates are present, the 
two big ground sloths Megatherium and 
Mylodon, and Glyptodon. Besides the 
three elephants previously named, we 
also have at least three species of horse 
present, all of the genus Equus; also, a 
small and a medium-sized species of 
camel, of genera undetermined; also 
turtles and fragmentary bones of 
other families too broken for accurate 
identification. As little attention has 
been paid until just now to the saving 
of smaller and fragile fossils in those 
quarries, undoubtedly much important 
evidence has been lost. However, with 
the array of species present, and those 
almost certain to be recovered, it should 
be possible to place these beds quite 
accurately as to their proper position in 
the Pleistocene. Present studies indi- 
cate they are of early Pleistocene age, 
and the writer is convinced of their 
contemporaneous association, surpris- 
ing as such a culture at that time may 
seem. 

While other instances have been re- 
ported of the finding of evidence of 
mankind associated with extinct ani- 
mals in America, nowhere has the 
evidence of antiquity been so clear-cut 
and conclusive as this. As compared 
with the find in Colorado, Texas,! 
the present occurrence appears to be 
distinctly older. 


Cook, Harold J. ‘‘The Antiquity of Man in Ameri- 
ea,"’ Scientific American, Nov., 1926. “Definite Ev - 
dence of Human Artifacts in American Pleistocene,’’ 
Science, N.S., Vol. LXII, No. 1612, Nov. 20, 1925 
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The Fifth Bernheimer Expedition to the 
Southwest 


By CHARLES L. BERNHEIMER 


ForEworp.—The writer of this article is the author of an interesting book, Rainbow 
Bridge, in which he vividly portrays some of his adventures while exploring for the American 
Museum in the rough, rocky, inaccessible country north of the Navaho Indian Reservation in 
Arizona. Mr. Bernheimer here gives us an additional note on his 1926 trip and his discovery 
of a new natural bridge in southern Utah. 

Mr. Bernheimer has made five annual expeditions for the Museum, their object being to 
seek traces of prehistoric inhabitants by traversing the most difficult sections of the region, 
following courses probably not previously traveled by white men. It was on one of these ex- 
peditions that the wonderful archzological riches of Canon del Muerto were discovered, an 





account of which appears in the article by Doctor Kidder on pages 202-209. 


The Museum is 


happy to announce that Mr. Bernheimer is now on his sixth expedition. 


UR expedition, carried on during 
() the early summer of 1926, 
through country as rough and 
rugged as any we had ever traversed in 
our earlier explorations, brought to 
light a new and interesting geologic 
phenomenon, a hugh monolith hereto- 
fore unknown to white man. 

We had traveled long and hard 
northeast of Navaho Mountain and 
when about five miles west of Piute 
Cafion, due east of Desha Cajion, 
suddenly in the distance we beheld this 
strange structure. It appeared to be a 
tremendous and piercing hawkseye 
perched there to hold inviolate all that 
came within its protecting egis. “How 
like the eye of a hawk” was the thought 
that ran through each and every mind, 
and promptly we named it “‘hawkseye.”’ 
On coming closer, we found that its 
Strange and fantastic appearance was 
due not only to its own formation, but 
al-o because immediately behind it and 
concentric with the bridge was a deep 
cave. The bridge and cave are sepa- 
ra.cd by a slit in the rock of about fifty 
fect. A careful examination of the 
cave disclosed that the rotundity of 
th« bridge is repeated in its recess by 


an arch which suggests a new bridge in 
embryo, and still farther on in the very 
bowels of the cave is to be found an 
oval depression completing the perfect 
concavity of this striking phenomenon. 
We estimated the height of the bridge 
to be about 170 feet and its span from 
abutment to abutment about the same, 
while the vertical thickness of the rock 
at the top of the arch is about 20 feet. 

The cave and bridge originally were 
one. Through the action of the 
elements, a version of which will be 
found further on, about 50 feet of the 
opening arch of the cave became 
separated from its rear part by a break 
in the roof parallel with the mouth of 
the cave, thus creating the bridge. 

The roof of the bridge and of the 
cave are on a level with the top of a 
small ridge. There is no water on this 
ridge or indeed anywhere within miles. 
The cave is equally dry, not even water 
seepage could be found there, nor was 
there vegetation of any kind in the cave 
as is the case when there is but the 
slightest presence of water. 

Looking at this striking giant, we 
all felt that too little credit has hereto- 
fore been given to the great force which 
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Columbine caves 


has contributed so much to the special 
impress of these desert wastes, making 
them look different from lands any- 





An old medicine man whom we encountered 
at the bottom of Piute Cafon at the foot of 
the lower crossing 


where else—namely the mechanical 
forces of wind. 

Leaving the Hawkseye Bridge we 
traveled northeast and finally came 
across some caves which we called 
Columbine Caves because of the profu- 
sion of flowers we found growing in 
their depths. These caves also are 
located in a spot where it is absolutely 
impossible for water action to have had 
any but the most insignificant influence 
in their formation. They represent 
another monument to this great force. 

From Columbine Caves our path led 
on through a rock-strewn country. 
Between Piute and Nokai cafions, on a 
plateau isolated from all else, we came 
upon a hugh domelike rock. In the 
flank of this rock mass is a miniature 
cave still in the formative stage 
filled with sand and pebbles, the to: 
with which the master workman, t '¢ 
wind, does his grinding and chiselin“ 

In Purple Sage Cafion, a tributary f 
Desha Cafion, the ground was litera y 
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Isolated, hugh, domelike rock with miniature cave in its flank 


overed with purple sage—an effect 


‘autiful and weird in this immense 


aste. We did some scouting and 


‘»und ourselves on top of a rock island 


out a mile square, another strange 
ample of the wind’s handicraft, for 
is rock island was dotted with in- 
imerable deep cylindrical cavities. 


The island is not mesa shaped. Its 
sides are slanting and it is detached 
from any other high point. Indeed, 
there are no high points within a radius 
of several miles. It is not in a position 
to receive water, other than rain or 
snow. We named it Pot Hole Ridge. 
Many of these pot holes were from 30 
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Pot Hole Ridge, picturing a section of one of the so-called ‘‘pot holes”’ 


to 40 feet deep, and dry. Others con- 
tained water about 25 to 30 feet down, 
undoubtedly the remnants of rain and 
snow. A number of them were filled 
to the top with sand and earth and 
provided sustenance for many types of 
desert herbs, flowers and bushes. In 


some, cedars were growing, which 
judging by their size, could not be les 
than four hundred years of age. In 
deed, many of these pot holes reminde: 


us of exquisite jardiniéres. Thei 
mouths sloped but merged ver 
promptly with their perpendicula 
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_ Witp Ross Cave.—Behind the man’s head at the right is seen the top of the ladder de- 
cribed in the text, and at the left is the black jar of the corrugated type 


ides, forming perfect cylinders. Be- 
ause of the danger of sliding into their 
lepths, from which there is no way of 
scape unless one is fortified with a 
ype,—and we were not, —we were 
inable to secure good photographs, 


though we did succeed in getting a view 
of the general landscape. The enigma 
of the birth of these pot holes is pos- 
sibly explained by a tiny one which we 
chanced to pass. It was not larger 
than a tea cup. In its bottom lay 
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At the bottom of Nasja Cajion 


sand ready to revolve, bevel, and polish 
with the next wind blast, and thus do 
its share towards contributing to the 
dramatic and weird setting of this 
precious desert land of ours. 

From here we went on to Nokai 


Cajion, traveling at great length in its 
bed for we were determined to find 
whence it came. We discovered that 
three small cafions came together, as 
it were, in one, and formed the hug! 
Nokai. The most westerly one of thes 
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three parent cafons we named Wild 
Rose Cafion because of the tangle of 
wild rose bushes we encountered. This 
cafion headed into a large cave which 
we named Wild Rose Cave. 

This cave affords inviting ground 
for scientific examination. Among 
numerous other ruins it contains a 
perfectly preserved house which, how- 
ever, has no door. The only opening in 
its walls is a small space about 12 inches 
square, undoubtedly intended for ven- 
tilation. The cedar poles of a ladder 
protrude through its roof. This ladder, 
which we believe has not been used in 
five hundred years or more, is still in 
perfect condition. It is a beautiful 
specimen of the handwork of the 
aborigines. Narrow at the top and 
wide at the bottom, its five rungs are 
slipped through two courses of willow 
twigs lying parallel with and on the 
upper part of the cedar poles, and 


cross-tied with smaller willow twigs. 
It is my belief that no such perfect 
specimen is to be found in any museum 


today. In the vicinity of this cave, 
partly exposed, we saw a black jar, 
almost perfect, of the corrugated type, 
about fifteen inches in diameter. We 
removed nothing from this cave, be- 
lieving that things should be left undis- 
turbed for a more careful and system- 
atie examination. The potsherds here 
were all of the Betatakin type. 
This year we decided once more to 
aitempt to go through Nasja Cajion. 
| 1922 we failed to travel from Surprise 
ley down Nasja Cafion, and as we 
‘ere still anxious to know into what 
emptied, whether the San Juan or 
lorado River, we thought the time 
portune to make another endeavor. 
in our previous expedition we were 
in prevented by the same narrowing 
Gown of the cafion. We also found 
tiat the hugh rock masses which in 
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1922 had given us much difficulty, 
some of them being twenty feet high 
and as much in diameter, had been 
crushed by the flood waters—not a 
trace of them was to be found. The 


A typical resident of the Navaho region 
standing before his hogan in Sagi Canon 


contour of the cafion’s bottom had 
changed materially. To attain our 
object it was necessary for us to climb 
the wall of the cafion. This climb was 
possibly seven hundred feet or more 
and was of the most trying sort, but 
on reaching the top we were fully 
rewarded for our efforts for we saw 
that Nasja Creek, which flows through 
the Nasja Cafion, empties into the San 
Juan River near a spot on the north 
shore of the stream which was known 
to one of my guides as Sunshine Pasture. 

It is regrettable that the many 
tracks of prehistoric animals, probably 
one hundred or more, and no doubt of 
various sized dinosaurs, which we came 
across in Sagi Cafion photographed so 
poorly. We reached them late in the 
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Dinosaur tracks in Neskla-Nizadi Cafion, taken in 1924 


afternoon. They are located near the satisfactory photographs. The tracks, 
head of the main easterly branch of though smaller, are not unlike those 
Sagi Cafion called Doguo-tshe-boco. which we discovered in our trip 
We are planning to visit this locality 1924. This photograph represents 4 
again during the coming summer, and_ spot in Neskla-Nizadi Cajion, a co! - 
hope that this next visit will result in fluent of Navaho Cajion. 





Indian Music from the Southwest 


By HELEN ROBERTS 


Research Assistant in Anthropology, Institute of Psychology, Yale University 


Foreworp.—The study of primitive music is now an important part of field work, and 


most anthropological expeditions go out equipped with a recording phonograph. 


After the 


record is made, the student of music must carefully record the song text in the original language, 


and then by listening to the phonograph, transcribe the tune in musical notation. 


The depart- 


ment of anthropology in this Museum has a large collection of such phonograph records 


from various Indian tribes. 


Miss Helen H. Roberts, the author of this paper, who is an anthropologist and also’a 


specialist in music in the Institute of Psychology, 


Yale University, has made field trips to the 


West Indies, to Hawaii, and elsewhere, and is well known through her publications on Hawaiian, 


Eskimo, Indian, and Negro music. 


In this article she gives a few examples of music of the 


Indians of our Southwest, transcribed by her and not previously published. 


HE serious study of Indian music 
in the Southwest began shortly 
after Theodore Baker published 

in German in 1882 his doctor’s thesis 
on the music of the North American 
wilds, based on a survey of some 
eastern tribes. As early as 1636, how- 
ever, various books of travel casually 
mention Indian songs, and now and 
then, as in Sagard-Theodat’s His- 
toire du Canada, notations of two or 
three tunes of eastern Indians appeared. 
Several other studies of Eastern and 
Plains Indian music followed Baker’s 
before Dr. Jesse Walter Fewkes in- 
itiated the study of Pueblo music under 
the auspices of the Hemenway South- 
western Expedition. Yet it was Doctor 
‘ewkes who first realized the working 
ossibilities of the phonograph in 
‘curing records of the songs. He first 

t it to the test in Maine in 1889, and 

| 1890 in recording songs at the pueblo 

| Zuni, New Mexico. The instrument 
-d was worked by a treadle and fitted 

h a fly wheel to regulate the speed. 
jamin Ives Gilman collaborated 

1 Doctor Fewkes in transcribing 
thoroughly studying these records' 


ni Melodies. Jour. of American Archaeology and 
logy, Vol. 1, pp. 65-91, 1891. 


and later wrote a large treatise? on 
Hopi melodies based upon records 
which Doctor Fewkes also obtained 
with the aid of a phonograph at the 
Hopi village of Walpi in 1891. The 
Hopi were much impressed by this 
new talking machine and in one of 
their celebrations the Hopi clowns 
later ‘‘took off’? Doctor Fewkes and 
his outfit very cleverly, much to his 
amusement and that of 
Indian audience’. 

About 1897 Washington Matthews 
collected phonograph records of some 
Navaho songs‘ which were transcribed 
by John Comfort Fillmore, but of all 


the entire 


2Hopi Songs. Jour. 
Ethnology, Vol. 5. 

3Fewkes, J. Walter, “The Butterfly in Hopi Myth 
and Ritual” 591-592, (American Anthropologist, N. S., 
Vol. 12, pp. 576-594, 1910). 

Doctor Fewkes writes about this as follows:— 

“ In 1891 the author was engaged in pioneer 
work with the phonograph in the preservation of Hopi 
melodies. The use of this instrument naturally made a 
strong impression on the Hopi, who were at first much 
astonished but later this feeling gave way to amuse- 
ment when a graphophone was introduced by the late 
T. V. Keam. 

“The value of this instrument for amusement did not 
escape the clowns, who in one of their performances 
improvised a phonograph out of an old Sibley stove 
funnel. Their representation of it is shown in a photo- 
graph made by Major Williams in 1892. The bearded 
person represents the author while the man at the right 
is one of the clowns. Another clown, hidden under a 
blanket, responded in a quaking voice to a second per- 
former who from time to time spoke or sang into the 
funnel, the record being taken down by the bearded 
Hopi dressed as a white man. The fun thus produced 
was highly appreciated by the people on the house 
tops.” 

4Navaho Legends. + % a 
897. 


of American Archaeology and 


Houghton, Mifflin and Co. 
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the chants for which Matthews at one 1907 Natalie Curtis published 
time or another secured texts and Indians’ Book' which, in addition to 


voluminous descriptive material, only 
eleven songs appeared in notation. 


The 


many songs of other than southwestern 
tribes, contains a number of Apache 


The Navaho chants are said to be melodies including Pima, Mohave, 


extremely beautiful and it is a pity that 
more have not yet been recorded and 
transcribed in musical notation. In 


‘Harper, New York. 


Tewa Love Son 
Collected by JP. Harrington 
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Laguna, and Walpi. Miss Curtis did 
not attempt a critical study of the 
songs,*merely aiming to give them 
exactly as heard, but their structure is 
easily revealed by her method of draft- 
ing them, while her careful and con- 
scientious work indicates the trust- 
worthiness of her notations. She 
probably collected many more songs 
than appeared in The Indians’ Book 
but, except for scattered examples, I 
am not aware that she published them. 

In 1914 Albert B. Reagan reproduced 
thirty-nine tunes from the Pueblos! 
in » volume not devoted to the study 
of their music, and therefore not so 
we!! known from this standpoint. 

lor. P. E. Goddard, of the Museum, 
recorded songs by phonograph from 
the San Carlos, White Mountain, and 
Me-calero Apache, in connection with 
his - udies of language and ceremonials. 
Th. are not general samplings of 
son.-, but whole ceremonial series 
suc. as those pertaining to girls’ 
ado scence ceremonies and offer ex- 


an Diego; or, The Pueblo Uprising of 1860. The 
lee rriman Co. New York. (cop. 1914.), 352 pp., 8 pl. 


cellent comparative material for the 
tribes mentioned, since they belong to 
comparable categories. They were 
transcribed by the writer but so far 
remain unpublished. 

J. P. Harrington, of the Bureau of 
American Ethnology, is another col- 
lector. A number of myth songs taken 
by him in the village of Picuris and 
transcribed by the writer, are now in 
press. In connection with her ethno- 
logical studies, Dr. Elsie Clews 
Parsons secured a number of records 
from Zufi and Laguna and from the 
Navaho. Reid Stacey presented five 
tunes in “‘Some Zufi Ceremonies and 
Melodies,’ and in 1913 E. G. Stricklen 
published eight tunes of the Papago® 
while here and there such men as 
Farwell, Lieurance, Burton, Loomis, 
Troyer, have published many Indian 
melodies from the Southwest, most of 
which have been harmonized and 
worked over for concert purposes. 

Some Zufii Ceremonies and Melodies. The Music- 
lovers calendar. Urbana, Ill. 1907, Vol. 2, pp. 54-61. 
Matt Lg my "Archeology — 


Ethnology. Berkeley, Cal., 1923. Phoebe 
Apperson Hearst Memorial Volume ,pp. 361-366. 








A Girls Adolescence Ceremony Song 
San Carlos Apache 


Collected by PE.Goddard. 
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A Girly Adolescence Ceremony Song 
San Carlos Apache 
Collected by PE.Goddard. 
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Song of the Elf in the Fire’ 
Old Giant Myth 


Picuris Pueblo 
Collected by JP. Harrington. 
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However, except for the studies 
made by Doctor Fewkes and Doctor 
Gilman and the collections by Doctor 
Goddard, no systematic attempts 
have been made to study the songs 
of the Southwest. Doctor Fewkes’s 
collections aim at revealing the char- 
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acter of Zuhi and Hopi music. Since 
songs composed for similar purposes, 
such as steps in ceremonial ritual, are 
apt to show similarities, specimens 
from different types of ceremonies 
would give a good general idea of the 
state of music of a particular tribe, 


Lullaby 


Zuni Pueblo” 
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while those belonging to any given 


ceremony would 
similarities. 
Doctor Gilman decided that Zuii 
music! was subject to no restrictions of 
scale but that the songs were “the 
musical growths out of which scales 
are elaborated, and not compositions 
undertaken in conformity to norms of 
interval order already fixed in the 
consciousness of the singers. In this 
archaic stage of the art, scales are not 
formed, but forming.”’ While Gilman 
critically analyzed the examples of 
Zuni music from a structural as well as 
a melodic point of view, he seemed 
primarily interested in the scale pos- 
sibilities, and did not go beyond indi- 
cating the divisions of the melodies. 
In Volume IV of the Journal, page 10, 
Fewkes, discussing the Hopi songs, says 


reveal stylistic 


Journal of American 


Archzxology and Ethnology 
Vol. 2, pt. II, p. 89. 
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that many resemblances between 
Hopi and Zufi music would be ex- 
pected from the close relationships 
of the religious ceremonials of the two 
peoples. 

Judging from the Apache ceremonial 
songs, the music of these people is 
exceedingly circumscribed, archaic, and 
generally monotonous, but such is apt 
to be the case with chant songs, and 
probably not all Apache music is so 
uninteresting. Certainly many pueblo 
melodies are strikingly beautiful des- 
pite their simple character. It is pos- 
sible to give here only a few speci- 
mens of songs from our Southwest 
Indians, but these should make clear 
the desirability of collecting more of 
them before they are forgotten by the 


Indians themselves, for as Doctor 


Parsons says, this is one of the most 
important and neglected fields for the 
study of Indian music today. 





Hopi Indians burlesquing Doctor Fewkes’s work with the phonograph. The 
bearded individual is supposed to represent Doctor Fewkes. From The American 


Anthropologist,N. S. Vol. XIT 





Primitive Surgery 
FIRST EVIDENCE OF TREPHINING IN THE SOUTHWEST 


By H. L. SHAPIRO 


Assistant Curator of Physical Anthropology, American Museum 


NE of the oldest of surgical 

operations is trephining or 

trepanning. Although Hippoc- 
rates, in the fourth century B.c., 
mentioned that trephining was of 
ancient origin, it was with considerable 
hesitation that scientists received the 
announcement by Pruniéres in 1872 
of the discovery of Neolithic skulls 
with clear evidence of trephining. 
Shortly afterward Broca read a classic 
paper on “Prehistoric Trephining in 
Europe” which, by a masterly array of 
evidence, convinced anthropologists 
that Neolithic man, even with his crude, 
stone instruments, was already quite 
accustomed to trepan the skull. From 
then on an increasing amount of 
material was brought to light which 
conclusively showed that this practice 
was fairly common throughout all 
Europe during that remote time. Most 
of the cases, however, were confined to 
the Neolithic, and it seemed strange 
that this operation was rare during the 
succeeding epoch, the Bronze Age, 
when finer instruments were available. 
Pittard, however, has reported a skull 
from Sallanches dating from the Bronze 
Age, which has a healed opening made 
by trephining. Nevertheless, the num- 
ber of Bronze Age trephined crania is 
still relatively few. This decline of 
Neolithic trephining may be signifi- 
cant in determining the motives in- 
volved during the Neolithic period. 

In modern practice, trephining is 
performed in cases of trauma or injury 
to the bone. Great care must be ex- 
ercised to prevent injury to the 
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membranes surrounding the brain or to 
the brain itself. Even with the rela- 
tively skilled and aseptic procedure 
employed in the latter half of the 
nineteenth century, Bluhm reported 
a mortality rate of 50 per cent for 1000 
cases of trephining. Where the opera- 
tion was performed for epilepsy with- 
out antecedent traumatic conditions, 
the mortality was reduced to 20 per 


cent. From a study of trephining 
among the pre-historic Peruvians, 
Muniz and McGee were able to 


establish an approximate mortality 
of 50 per cent, which compares favor- 
ably with the high mortality found by 
Bluhm. 

The modern technique consists in 
removing, with the aid of a circular saw 
called a trephine, a section from the 
skull. Various ingenious attempts have 
been made to determine the exact 
procedure used by the early Neolithic 
surgeons. From a careful study of the 
Neolithic trephinings themselves and 
the methods used by modern primitive 
people, it seems clear that there were 
three precedures employed. After 
folding back the skin and laying bare 
the skull, the desired section was 
marked out and removed by deep inter- 
secting incisions. Another method, 
which appears to have been common i) 
the Neolithic period, is by a process of 
scraping, which wasa very much more 
laborious technique but one that m:y 
have been less liable to prove fatal 
the result of too deep an incision. Tie 
operator, by scraping, would ha 
constantly in view the exact stage >f 


7 


uv 














the operation. Finally, a third method, 
which seems to have some confirmation 
in the procedure used by the Kabyles 
of northern Africa, is one which consists 
of encircling the site to be removed 
with a series of drill holes which are 
joined together to free the circum- 
scribed area from the surrounding 
tissue. In these methods the operation 
has been estimated to last approxi- 
mately an hour. Frequently, the sub- 
ject fainted from pain and loss of blood. 
The New Hebrideans are said to 
recover completely within two or three 
weeks after the operation. 

In America the first case of pre- 
historic trephining was described in 
1872 by Broca. The skull was dis- 
covered by Squier in a site not far 
from Cuzeo in Peru. No sign of heal- 
ing was evident and the marks of the 
instrument were very clear. Since 
then an innumerable amount of tre- 
phining has been reported from Peru, 
but only a few cases in the rest of 
America. In 1897 Hrdlicka published 
a paper on two trephined crania from 
Chihuahua, Mexico. Few unequivocal 
cases of trephining had been found, 
however, in America north of Mexico. 
Skulls from Michigan and Illinois have 
been reported with openings in the 
skull, but these have not exhibited the 
characteristic marks of trephining. 
!n Ohio, Indian graves revealed trophy 
skulls with similar openings which were 
used for suspension. Smith, in 1924, 
r-ported two trephined skulls from the 
northwest coast 

\s far as I am aware, the only evi- 
«nee for prehistoric trephining in the 
> uthwest of the United States is the 
t\.o skulls described below. In 1923 
to skulls of pre-Columbian age were 
‘overed in New Mexico, on a Mu- 
s. 'm expedition, one by Earl H. Morris 
\litten Rock and the other by Louis 
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R. Sullivan at Lamy. The Mitten 
Rock skull is shown in Fig. 1. The 
cranium shows extensive pathological 
lesions of long standing. Nodules and 
depressions cover the entire vault. 
The opening is roughly circular and 
includes most of the lower part of the 
right half of the frontal bone. The 
lower left-hand border of the opening 
has invaded the frontal sinus. 
Roughly, the opening is 50 mm. wide 
and about 40 mm. long, which is an 
unusually large one. There are no 
signs of repair and, considering the 
diseased nature of the skull, it seems 
plausible that the operation was per- 
formed to relieve a long established 
pathological condition. The _ right 
external angular process of the frontal 
bone shows what appear to be the 
marks of a former depression by its 
marked declination toward the tre- 
phining, indicating perhaps some pre- 
existing abnormal condition which may 
well have been one of the causes for 
the operation. There are no marks of 
the instrument beyond the sharply 
defined edges of the opening itself. 
The bone appears to have been cut 
quite easily due to its diseased state. 
In an archeological site which is 
notable for the frequency of artificial 
flattening, it is of interest that this skull 
shows no indication of any deformation. 
This may possibly have arisen from the 
fact that special attention was given 
this individual whose pathological 
status appears to have been of very 
early origin. The site of operation is a 
dangerous one, and the invasion of the 
sinus indicates either inexperience or 
necessity, due to some _ condition 
situated in that area. 

The second skull, Fig. 2, discovered 
by Sullivan at Lamy in New Mexico, 
is of great interest because of a number 
of factors. The skull itself is quite 
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distinct from any of the others un- 
earthed at this site. Its undeformed 
dolichocephaly is in pronounced con- 
trast to the artificially deformed brachy- 
cephaly which characterizes this 
ruin, San Cristobal. The cranium 
was discovered at the bottom of the 
refuse heap in which most of the crania 
were found, and may point to an earlier 
inhabitant of this typical pueblo site. 
At any rate its general character is 
quite unlike the other San Cristobal 
crania. In this case the trephining is 
in the right parietal bone about lem. 
from the middle of the sagittal suture. 
The opening, roughly diamond-shaped, 
the long axis being directed posteriorly, 
is about 20 mm. The regularity of the 
opening and the beveled edges exhibit 
clearly the character of trephining. The 
borders of the opening show cicatriza- 
tion, the cancellous tissue being en- 
tirely covered over by the growth of new 
and compact bor 2, and the inner table 
reveals under the glass several fine 
spicules of new bone growing into the 
opening. The seat of the opening is in 
the most frequently chosen site for 
primitive trephinings. No traces of a 
pathological condition were observable. 
\ltogether this case is a clear document 
‘or pre-historic trephining in the South- 
west with a recovery from the operation 
evidenced by the repair shown in the 
wound. 
There have been many hypotheses 
roposed to account for the occurrence 
this form of pre-historic surgery. 
‘roca believed that the operation was 
rformed to relieve epileptics from an 
il genius or spirit, who escaped 
‘rough the opening made in the skull. 
‘ attributed most of the trephinings 


to this superstition and dismissed 
fracture as a primary cause, since in 
most cases the trephining was per- 
formed on the parietal and not the 
frontal bone where most of the frac- 
tures would be likely to occur. In a 
monograph by Muniz and McGee the 
hypothesis is advanced that trephining 
had a thaumaturgic orgin and was not 
originally curative in function. At 
first the operation was post mortem to 
obtain amulets of superstitious value. 
Later the operation was performed for 
the same reason on living captives. Its 
curative powers, the authors assume, 
were observed by primitive surgeons 
who adopted the curative function as 
an additional reason for trephining. 

Among modern people trephining has 
been reported among the Kabyles of 
northern Africa and in the South Seas. 
The Kabyles are said to be very adept 
at this operation, which they perform 
for traumatic lesions, vertigo, head- 
aches, and other disorders. Crump 
found that in New Britain trephining 
was practised mainly as the result of 
injuries to the skull sustained during 
combats. In New Ireland he reported 
the operation to cure epilepsy and to 
relieve certain forms of insanity due 
to pressure on the brain. Ruffner says 
that trephining is also practised among 
the contemporary hill tribes of Daghes- 
tan, and among the Tahitians and 
Montenegrins. 

The two skulls from the Southwest, 
referred to above, establish the fact 
that trephining was also known and 
practised in the United States during 
pre-historic times, thus increasing the 
distribution of this remarkable form of 
surgery. 








Hydras as Enemies of Young Fishes 


By E. W. GUDGER 


Bibliographer and Associate in Ichthyology, American Museum 


N August, 1902, a sudden epidemic 
occurred among the black-spotted 
trout fry in the hatchery of the 
United States Fish Commission at 
Leadville, Colorado. Examination 
showed that the hatching troughs were 





Fig. 1.—An enlarged figure showing a young 
fish caught in the tentacles of a hydra. 

Figure drawn to illustrate the phenomenon 
described by Beardsley and Trembley 


divided into three compartments, and 
that the greatest mortality occurred in 
that division into which the water 
entered. It was somewhat less in the 
middle division, and practically neg- 
ligible in the last. The water supply 
was seemingly pure, almost entirely 
devoid of sediment, and entirely nor- 
mal in temperature. For some weeks 
the matter was quite a mystery. 
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Then Prof. A. E. Beardsley of the de- 
partment of biology of the Colorado 
State Normal School was called in to 
investigate the trouble. 

The interior of the hatchery was 
dimly lighted, but Beardsley, acting on 
a hint from one of the men who had 
seen something in a trough when a 
ray of sunlight fell on it, arranged a 
set of mirrors, with which he directed 
a beam of sunlight into one of the 
troughs. There he discovered the cul- 
prits—great numbers of very white and 
very transparent hydras were found 
covering the walls of the trough, hy- 
dras so colorless that in the somewhat 
twilighted interior of the hatchery 
they were entirely invisible. A care- 
ful count was made of various square 
inches of Division One of several troughs. 
This gave an average of 131 hydras per 
square inch, or 20 plus per square 
centimeter. 

When I was a student assistant in 
the general biology course at Johns 
Hopkins University a good many 
years ago, there was a favorite pond in 
Druid Hill Park wherein I collected 
hydras. Here, on the wooden partitions 
which subdivided the pond into sec 
tions, they were found in great abun- 
dance, more thickly than anyone in th: 
laboratory had ever seen them befor 
—perhaps 6 or 8 to the square inch 
but in nothing like the high concentra 
tion which Professor Beardsley found 

The Colorado hydras were 10 to 2 
mm. in length, and 0.15 to 0.30 mm. ! 
diameter—slender white organism 
fastened by the basal end to the wa 
or bottom of the trough, and having 
the free end a mouthlike opening su 
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rounded by 5 or 6 long, very slender, 
threadlike tentacles. 

The whole body of a hydra is thickly 
set with peculiar stinging or poison 
cells called nematocysts (thread cells), 
and on the tentacles these are concen- 







Fig. 2a.—A much magnified part of the 
tentacle of a hydra showing the poison cells 
arranged in groups of “batteries.”” Modified 
from Parker’s Biology. 

ig. 2b.—The greatly enlarged poison cap- 


sule of a hydra. 
alter Schneider. 

Vig. 2e.—A much magnified poison capsule 
wiich has been thrown into action. From 
P::ker and Haswell, after Schneider. 


From Parker and Haswell, 


ti ted into regular batteries ready to be 
uched off” by the first passing 
0' ect which comes in contact with and 
ir ‘ates these cells. Figure 2a shows 
in nlarged form a part of a tentacle 
WwW 1 some of these “batteries,” the 
pi ‘eeting hairs being the partly dis- 
cl rged nematocysts. 







Fig. 2b showsa poison cellas it appears 
when normally at rest in the ectoderm 
or skin layer of cells in the body of the 
hydra. The thread cell or 
nematocyst of a 
| hollow bag with a finger- 


consists 


like inpushing having spines 
at the base and terminating 
in an inverted, long, hol- 
low, whiplash-like tube. 





The bag, the finger-like inpush- 
ing, and the hollow whiplash 
are filled with a virulent poison. 
The nematocyst or thread cell is 
embedded in a modified ectoderm or 
skin cell, which forms its “‘carriage,”’ 
and this has projecting on the sur- 
face a hair or “‘trigger.”’ The en- 
closing cell is called a enidoblast 
(nettle bladder) and the “trigger”’ 
a enidocil (nettle hair). 

This somewhat complicated but 
highly efficient apparatus works as 
follows: The baby trout comes 
wriggling along and touches one or 
a half dozen of the trigger hairs. 
This calls into play the inherent 
irritability and contractility of the 
protoplasm of the enidoblast and it 
instantly contracts sharply, putting 
pressure on the contained nematocyst. 
This practically explodes, the finger 
and whiplash part of the nematocyst 
turn inside out, and the tip of the 
lash penetrates the tender body of 
the troutlet and discharges the poison 
with which it is filled. Such an evert- 
ed thread cell is portrayed in Fig. 
2c. Moreover, not only do those 
enidoblasts whose triggers are touched, 
contract, ‘‘go off” as it were, throwing 
out the thread cells, but the stimula- 
tion is communicated through the 
very rudimentary nervous system of 
the hydra to the neighboring cnido- 
blasts, and whole batteries explode at 
once, covering the baby fish with thread 
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cells and paralyzing it completely. 
Figure 1 of this article shows such a 
baby fish paralyzed by the thread cells, 
grasped by the twining tentacles, and 
on its way to the mouth of the hydra. 

To make absolutely sure that the 
hydras were the only cause of the high 
mortality of the baby fishes, Beardsley 
filled a number of glasses with water 
from the hatchery pipes. Into some he 
put troutlets by themselves, in others 
fishes and large numbers of hydras 
from the troughs. In the first glasses 
there was only the normal mortality 
usual in hatching fish, but in the others 
there was a heavy death rate due to 
the activities of the hydras. In fact 
Beardsley found that 25 per cent of the 
baby trouts were killed by the hydras 
in less than 30 minutes, 60 per cent in 
45 minutes, 80 per cent in 60 minutes, 
and 100 per cent in 75 minutes. Ex- 
amination with a lens showed hydras 
attached by their mouths to the surface 
of the fishes—in some cases as many 
as a dozen were so attached. Low 
mortality was shown among the fishes 
in the glasses filled with water from 
the trough without hydras, and the 
remaining fry in the clean hatching 
trough were in good health at the 
end of twenty-four hours. 

No other cause for this wholesale 
mortality being discovered, Beardsley 
correctly concluded that the hydras 
were the culprits. Search was then 
made for the origin of these hydras in 
all the sources of water supply. All 
were found free of hydras save one 
small pond along whose shallow borders 
aquatic vegetation was thickly clus- 
tered. Innumerable hydras were at- 
tached to the submerged parts of these 
stems and leaves, as well as to the sticks 
and stones lying on the bottom of 
the pond. 

Thinking that he had discovered a 
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phenomenon not merely interesting but 
absolutely new, Beardsley wrote and 
published an article, “The Destruction 
of Trout Fry by Hydra,” in the Bulletin 
of the United States Fish Commission 
for 1902, Washington, 1904, Vol. 22, 
pp. 157-160. That his discovery was 
extremely interesting is undoubted, 
but that it was not new will be seeu 
later in this article. 

In 1905, there appeared in All- 
gemeine Fischerei Zeitung a notice of 
Beardsley’s article signed “Dr. PI.” 
This was seen by one A. Schuberg!, who 
seems to have been a German trout 
grower. In a later issue of the same 
journal for 1905, Schuberg refers to 
Beardsley’s article and recounts his 
own experiences which antedated 
Beardsley’s studies. In a little pond 
well stocked with duckweed (Lemna), 
he was growing young trout 30 or 40 
mm. long. A progressive destruction 
of these fish went on. He examined 
both fresh and preserved fish and found 
on their bodies, but especially on their 
fins, very many of the nematocysts or 
nettle threads described and figured 
above. Examination of the duckweed 
in the pond showed great numbers of 
the brown hydra (Hydra fusca). These 
were judged to be the authors of the 
mischief, and an attempt was made to 
clear the pond of both Lemna and 
hydras. 

Just here an interesting bit of corrolh- 
oratory evidence may be introduced 
from the neighboring and closely re- 
lated class of animals, the Amphibia 
the tadpoles of which are the fish stave 
of their evolutionary life history. (1 
1911 there appeared from the pen f 
William West a note, entitled “Hy « 
vulgaris and the tadpoles of Re 4 
temporaria” (Naturalist, London, > 


1Schuberg, A. Siisswasserpolypen als Forellenf« 
Allgemeine Fischerei Zeitung 1905, Vol. 30, pp. 3! +: 
201-203. 
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655, p. 301), in which he writes as 
follows: 


In our biological laboratory it is a common 
thing to watch Hydra catch species of Daph- 
nia, Cypris and Cyclops. I have even seen 
them gorged with the large red larva of Chiro- 
nomus plumosus, the Hydra, when distended, 
only having room for half of it! (I have a 
Scyllium canicula with the hinder part of a 
fish in its stomach and gullet, and the other 
half projecting from its mouth). This Spring 
I had a fine lot of Hydra vidgaris in several 
large aquaria, and as [ had previously had 
some batches of frog’s eggs developing, I 
placed some of them, when about a fortnight 
old, in the various aquaria, some being three 
or more weeks old in later experiments. On 
looking a few hours later, I was astonished to 
see several of the tadpoles held fast to the 
sides of the aquarium, they kept now and then 
struggling to escape, and if any succeeded in 
doing so, which was seldom the case, they 
invariably succumbed eventually. These ex- 
periments were eagerly repeated by a number 
of students. . . . The tadpoles were paralyzed, 
they were too large to be engulphed, and they 
finally sank to the bottom, and did not re- 
appear. In all the other aquaria where 
Hydra was absent, the tadpoles lived. 

However, long before either Schu- 
berg or Beardsley, 160 years in fact, 
Abraham Trembley, the Father of 
“Hydraology” (the study of hydras), 
had in 1744 described their method of 
vatching little fishes. He left little 
for us to learn about the behavior of 
hydras. His account, entombed in 
his great monograph on the hydras,! 
secms not to be known. It is well worthy 
of reproduction herein literatim et ver- 
but'm. He says: 

l!aving taken in the month of June, 17438, a 
considerable number of little fishes about four 
lines long [about four twelfths of an inch or 
eig!i{ millimeters long], the first use that I 


mace of them was to see if the polyps would 
eat them. 


trembley, Abraham. Mémoires pour Servir a 
I'H.: oire d'un Genre de Polypes d‘Eau Douce a Bras 
en rme de Cornes. Leide, 1744. pp. 213-217, pl. 
VII, fig. 3. An English version (not seen and 
thou ht to be abbreviated) by George Adams was 
issu! in London, 1746: a German translation by 
J. 2. Goerze was published at Quedlinburg, 
177, and 1791. 
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I placed several of them in vessels where 
I had some polyps. The experiment very 
soon apprised me of what I had surmised, 
that is that the vivacity and energy of these 
little fishes gave them power to offer a sharp 
resistance, but I ventured to flatter myself 
that the polyps would soon put an end to this 
by catching them. The Gardons [young 
roaches] (this is the species of fish to which I 
refer), the Gardons, in swimming about, 
soon encountered the tentacles of the polyps, 
and this then was the beginning of the com- 
bats which indeed were not all finished in the 
same fashion. 

When the fish would encounter only one arm 
of the polyp, it ordinarily happened that it 
disengaged itself by a lively jerk; and it would 
sometimes even break off the tentacle which 
endeavored to hold it captive and would carry 
this part off with it. However, the combat 
would end less happily for the little fish when 
it would be caught by several arms at once. 
The efforts which it would then make to set 
itself free would for the most part be useless, 
and would often bring it about that it would 
become even more closely entangled in the 
tentacles of its enemy. It could be easily 
seen that the polyp was making great efforts to 
hold fast to the fish. The arms which en- 
veloped it on all sides would become very 
much swollen [and shorter], but they came to 
the fish a few at a time and only when it 
made great efforts. Then they were vigorous- 
ly wrapped around the fish—in a word that 
which Ovid says of the marine polyp [i.e., 
poulpe, Octopus?] would perfectly apply to 
the fresh water polyps under study here. One 
would think that it is the latter of which the 
poet speaks when he says, “And thus under 
the water the polyp with its tentacles out- 
thrown from all sides holds its submerged 
prey.” 

When I saw a polyp which had arrested a 
fish and had brought it to its mouth, 1 wond- 
ered whether it would be entirely possible for 
it to swallow the fish which was four lines long 
and proportionally thick and which would 
not bend itself to fit itself comfortably in the 
body of the polyp. The polyp, which had 
undertaken to do the swallowing, having been 
obliged to contract itself because of the shocks 
which the fish had given it in its struggles, 
was now not longer than 2 or 3 lines. In spite 
of all this the greater number of polyps which 
had caught Gardons had put an end to the 
swallowing. When a long-armed polyp had 
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swallowed a fish, that narrow part of its 
stomach which forms the tail end would be 
compelled to expand and receive a part of the 
prey. A polyp which had swallowed a fish 
was difficult to recognize. Let us suppose, 
for example, that it had swallowed it tail 
first, one would then see the contracted 
tentacles around the head of the fish. This 
is that which would appear the better. The 
skin of the polyp would be stretched so tightly 
and applied so closely to that of the Gardon 
that one could distinctly see the fish through 
it, so that if one had not known it 
to be there one would have thought 
that he only saw a fish which had 
at the anterior extremity barbels 
some lines in length. 

This little fish would then occupy 
the entire length of the body [cavity] 
of the polyp whose skin was then 
very thin, wherein in the mean- 
time it was undergoing digestion. 
It did not remain alive more than 
a quarter of an hour. After it had 
been subjected to the action of 
the digestive juice and had been 
returned by way of the mouth of 
the polyp, it was actually recogniz- ° 


and so dark that I have not been 
able to make anything out of it 
with the use of a magnifying 
glass. The true of the 
figure in the German version (1791) 
which I have examined. However, 
the accompanying excellent figures 
by Mr. William E. Belanske have 
been made under the present writer’s 
supervision to show, in Fig. 1, how 
the fishlet is caught, 
in Fig. 3 how it 
swallowed tail first and is 
undergoing digestion. The 
purpose of the figures is to 
portray visibly what Trem- 
bley described 183 years ago. 
Furthermore, an_ effort 
been made to keep the relative 
sizes of fish and hydra within 
the limits set by Beardsley and 
Trembley, though of course 


even 
same is 


and 


has been 


has 


wea 


“Sn, these and the other figures are 


much enlarged. 


able but nevertheless very 
much disfigured. This is 
what I have seen a consid- 
erable number of times. 
Plate VII, Fig. 5, in 
Trembley’s book is 


supposed to show this, 
but the figure is so small 


Fig. 3—The little fish has 
been swallowed tail first by 
the hydra. The body of the 
hydra has shortened greatly 
in order to expand sufficiently 
in width to engulf the small 
fish. Note how the tenta- 
cles have also shortened and 
thickened. Drawn (greatly 
magnified) from Trembley’s 
description 


From the above ac- 
counts, particularly 
Trembley’s, one 
quote the author of Kc- 
that there is 
nothing new under the 
sun. 


may 


clesiastes 





From the original painting by Ts. Holmboe, from which the 1925 Norwegian Govern- 
ment stamp issue was made to raise funds for the Expedition 


North to 88 and the First Crossing of the 
Polar Sea’ 


By LINCOLN ELLSWORTH 


“When one goes forth a-voyaging 
He has a tale to tell.” 


OW often one hears the remark 
“Now you can rest on your 
honors.”” But what a fallacy! 

For honors are and ever should be but 
an urge to greater effort. Perhaps it is 
better that we should never be con- 
tent, for happiness, says an old lesson 
lies rather in achievement than in 
possession or satiation. Without effort 
there can be no achievement, and 
witliout achievement life would not be 
worth while. Action is life, and what is 
life but a groping toward knowledge 
and consciousness and “more light?” 
Our struggles and our sufferings. our 
am! tions and our defeats, our yearn- 
ings (o be better and stronger than we 
are, are but the voice of that vital urge 
froin within which makes us grow, and 


the ‘irst crossing of the Polar Sea. 


which transforms this wandering planet 
on which we live into a 
unending achievement. 

In its desire to honor us I feel quite 
certain that the American Museum of 
Natural History is unaware of just how 
deeply I feel its debtor for what I 
myself have done, for here, in this very 
Museum, came my first urge to go into 
the Arctic. The vividly colored alle- 
gorical paintings in the Museum halls 
—scenes of life taken from those far- 
away people living on the shores of the 
Polar Sea—stirred my imagination. A 
gaunt land. A waste of cold, of storm, 
of drought. What was the attraction, 
wherein the fascination? Just why or 
how would be difficult to explain. One 
cannot always analyze a taste or a 


theater of 


ym an address made at a meeting held at the American Museum on January 2, 1927, commemorating 
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Into the unknown,—just before landing at Latitude 88°, 120 miles from the North Pole 


passion, but I know these filled me 
with dreams that would not let me be. 
There, too, were the sledges that had 
reached the North and the South poles. 
How it thrilled me to trace their 
journeys on the relief maps on the walls 
above them, stage by stage until the 
goal was reached—a goal that had acted 
as the motive-force for some of the 
most wonderful journeys in the face 
of terrible conditions, in the history 
of our race, and which, I thought, had 
“ast more men in heroic mold than 
ever the glitter of the crown or the 
flash of the sword. The world needs 
heroes. They are the salt of youth. 
And out of the salt of youth comes the 
iron of mature manhood that tempers 
the will for the conquest of difficulties. 
But a boy’s will is the wind’s wiil, and 
the thoughts of youth are long, long 
thoughts. Beyond the “last frontier”’ 
—beyond even the outermost edge of 
discovery, toward that huge tract in 
the Polar Sea marked ‘ Unexplored,”’ 
lay my dreams! But how should I 
follow to that land of far herizons? 


It is strange how often big ambitions 
of life find realization from very small 
happenings. A chance acquaintance, 
an item in a newspaper, may prove to 
have been turning-points in life if you 
take the trouble to trace things back to 
their beginnings. Take my own case. 
I am certain I never should have gone 
to the Arctic had I not seen a small 
news-item buried inside one of our 
dailies, telling of Captain Amundsen’s 
arrival in America on a lecture tour. 
This was in October, 1924. I was ll 
packed ready to start for south 
America, in fact, I had my ticket 
bought—but the result of a chance 
meeting changed my plans and instead 
of South America I went to the North 
Pole. How much I owe to Rozald 
Amundsen! Through him the oppor- 
tunity came to me, and the two years 
of our association and companions! iif 
together have been the happiest of iy 
life. 

It had always been Amundsen’s 
to fly to the North Pole, and the: 
possible, abandon one plane in ord 








~~ 
Top.—A forced landing 120 miles from the North Pole, whe:e we lived 25 days. 


Left center.—Semaphoring during the fi:st five days of enforced separation of the 


planes 
Right center.—Our only implements,—3 wooden shovels, sheath knives tied to skii 
From left to right, Ellsworth, Amundsen, Riiser- 


Ks, and a two-pound belt ax. 
‘on, and Feucht 
Bottom.—“Where faith abides though hope be put to flight.” 
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refuel the other from her, and with the 
remaining plane go on to Point Barrow, 
Alaska. Because the interest of us both 
lay, not in the attainment of the Pole— 
Peary having already been there—but 
the exploration of that great million 



















Ves 
Li POLE at 
DB AN, 8 z re. 
iS ee = 
Anus 7895 BF 
MAY 22,1925 R: 
nes CAGNI i: 
e233" .%s 
1900 os \ 
A ~ 






A A 





FENG 10, FE 
ss ‘ < 
= Gre eonlend \ sou, 








From the New York World 


Amundsen-Ellsworth 1925 Polar flight 


square miles of unknown Polar Basin 
beyond, we took this into consideration 
in planning our 1925 flight from Spitz- 
bergen with two aéroplanes. 

The story of the flight over the Polar 
Sea to within 120 nautical miles of the 
Pole has already been told. After a 
journey lasting eight hours, the time 
estimated to bring us to the Pole, we 
came down into the first open “lead” 
big enough for our planes te land in to 
take an observation as to our exact 
whereabouts, for we had been heavily 
drifted to the westward by a strong 
northeast wind, and our fuel was just 
half consumed. We found ourselves in 
latitude 87.44 N. and longitude 10.20 
W. Thus, while we had flown 600 
miles—the exact distance of the Pole 
from Spitzbergen—our drift of 50 
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miles off our course was responsible for 
our loss in latitude and the fuel neces- 
sary to carry us to the Pole. 

Before we could get out the lead closed 
up, and it required twenty-five days 
of hard labor to free one of our im- 
prisoned planes. The mournful sound 
of the wind blowing through its rigging 
made us quick to seek shelter in its 
interior after our long day’s labor of 
clearing. Although our four-walled 
compartment was of metal and heavily 
coated with hoarfrost, it shut out the 
damp, fog-bound waste in which we 
were but mites, a colorless waste that 
seemed to reach into infinity. The 
scanty heat from the ‘‘Primus”’ to- 
gether with that given out by our 
bodies, was sufficient to raise the 
temperature above freezing. The hoar- 
frost, melting, dripped down our necks 
and spattered into our mugs of choco- 
late, but nothing could dampen our 
spirits, not even the fact that Riiser- 
Larsen’s stock of black chewing 
tobacco, which we were now smoking, 
was fast diminishing, for was not the 
thought of the warm sleeping-bag and 
the ration of malted-milk tablets to 
munch contentedly as we dozed off to 
sleep and forgetfulness, that of Heaven 
itself? I never knew the real feelings 
of my companions, for whatever con- 
versation there was as we sat over our 
chocolate, was mostly in Norwegian, 
but I learned to accept with abiding 
faith what each day offered. 
bergen was but eight hours away; 
maybe tomorrow we would be on the 
way! Thus passed twenty-four days, 
but on the twenty-fifth,—the day we 
had actually set two weeks previously, 
to start on foot for the Greenland 
coast, 400 miles away, but which we 
knew we couldn’t reach,—our efiorts 
were rewarded, and one plane, wit!: six 
men in it, rose, and left that hell for: vers 


Spits- 














Returning to meet the King at Oslo, July 5, 1925 





Return of Expedition to King’s Bay, June 19, 1925, 1:30 a.m. ‘Left to right—Riiser- 
La:sen, Undal, Dietrichsen, Amundsen, Ellsworth, Feucht 
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The Norge rising out of her hangar at 8:55 a. M., May 11, 1926 


This, in short, is the history of the square miles of hitherto unknown 
flight itself. The scientific results, from region and the taking of two soundi:gs 
an expedition that cost $150,000, which showed the depth of the P: lar 
consisted in the exploration of 120,000 Basin at that latitude to be 12.()00 








FIRST CROSSING OF THE POLAR SEA 


The Norge on her way. 


feet, thus precluding the likelihood of 
any land on the European side of the 
North Pole. But we had had our com- 
pensations; we had blazed a trail; 
for the flight had shown that the 
meteorological conditions prevailing 
the Polar Basin offered 
hindrance to its successful exploration 
by means of the proper kind of air- 
craft. Thus, while the pioneer may not 
share in the world’s wealth, to him 
comes a joy but dimly perceived by 
those who merely profit thereby. 

One would naturally think after 
such an experience that we had had 
enough. But no, our work was not 
yet finished. Beyond—to the north- 
ward—still stretched the unknown. 
sf ween the Pole and Alaska lay what? 
M .stery—a mystery as luminous, and 

as impenetrable as its own mirage, 

eloped an area twice that of Alaska. 

‘ter our experience with airplanes 
we decided to buy an airship, and we 
Went to Italy because Mussolini had 
on. that appeared to fit both our needs 
an. the size of our purse. 


over no 


Photograph taken from Byrd’s plane by Russell D. Owen 


The N.1, built to the designs of Col. 
Umberto Nobile in the Italian State 
Airship Factory, and christened by us 
the “ Norge,’”’ was of semi-rigid con- 
struction, 349 feet long and of 20 
tons displacement. Her fuel capacity 
of 7 tons, with which to run her three 
250 horse-power Myback motors, gave 
her a range of 3500 miles, or about 70 
hours, at a speed of 50 miles per hour. 
Her gas capacity of 660,000 cubic feet 
was about 4 that of R.33. 

The “Norge” was equipped with a 
Marconi wireless direction finder, the 
tuning-circuit for which was designed 
to cover a wide band of wave lengths; 
those used ranged from 900 to 1400 
meters. The energy for the specially 
constructed valve transmitter 
delivered from a windmill-driven gen- 
erator supplying 3000 volts. 

There was a delay of several days 
after the long flight from Italy to 
Spitzbergen, before the “‘ Norge”’ 


was 


was 


able to proceed on her journey across 


Favorable weather 
We needed 


the Polar Sea. 


conditions were essential. 








282 


a clear sky with good visibility, and a 
favorable wind; also a high barometric 
pressure and a low temperature. These 
last two elements influenced greatly the 
lifting capacity of the dirigible. For 
each degree Fahrenheit that the temp- 
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erature went down, the airship gained 
80 pounds in lifting capacity, which 
was increased by 140 pounds for each 
tenth of an inch added to the barometric 
pressure. 

The keel of the “‘ Norge”’ looked like 
a flying store-house when all was ready 
for the start at 8.55 o’clock on the 
morning of May 11, 1926. The equip- 
ment included tents, sleeping-bags, 
skiis, snew-shoes for those who couldn’t 
ski, rifles, shot-guns, ammunition, a 
hand-sledge—the finest piece of work- 
manship I ever saw—made by Oskar 
Wisting on the “Maud,” and a b 
canvas boat. Two men among the 
personnel, Amundsen and Wisting, had 
the distinction of having been at the 
South Pole, and now both were en 
route for the North Pole. 

Provisions consisted of pemmican, 
chocolate, oat biscuits, and dry milk, 
sufficient to last 16 men two months, 
with a daily ration of 500 grams for 
each man. 

On the walls of the cabin hung the 
pictures of Norway’s King and Queen, 





Mystery, silence, desolation 
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presented to the ‘‘Fram”’ on the expedi- 
tion to the South Pole in 1910; an 
image of the Madonna which the 
Italians had brought with them; and a 
four-leaf clover given to the ship by 
Major Scott, who piloted the British 
airship R. 34 across the Atlantic. In 
the keel hung the flags of Norway, the 
United States, and Italy, to be dropped 
on the North Pole. 

To those who made the first crossing 
of the Polar Sea it will ever be “life’s 
great adventure,” for in all human 
experience never before has man 
traveled so fast and so far into the 
realm of the unknown. There is an 
indefinable something about such an 
experience, where illusion and reality 
are so hauntingly intermingled, that 
ever after it may well color one’s whole 
sentiment of existence. 

Two hours after leaving King’s Bay 
we found ourselves over the “pack- 
ice.”” What weather! The sun shone 
brilliantly out of a sky of pure tur- 
quoise, and the whalelike shadow that 
our airship cast beneath us trailed 
monotonously across a glittering snow- 
field, unbroken, save where wind and 
tide had rift the icy surface into cracks 
and leads of open water. Three white 
whales darted under the protecting 
shelf of an ice-floe, and polar bear, 
frightened at the sight and noise of the 
weird monster that took to the air 
instead of the sea, dived into the shelter- 
ing leads, sending up columns of spray 
that reflected the bright sunshine. 

As we approached latitude 83% the 
snow-crowned peaks of Spitzbergen 
inerged into the deepening blue of the 
outhern sky, losing their identity, and 
«!l signs of life vanished. Intermittent 
‘ogs rolling beneath us like a great 
\.oolen ocean, hid the ice from our view. 
\pproaching 88 we had to rise from 
‘800 feet to more than 3000 in order 
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to get over it. Latitude 87.44,—what 
memories! The motors were slowed 
down in commemoration of our sojourn 
there the year previous, although we 
were passing the exact spot 50 miles to 
the eastward. In this latitude, during 
the summer months, it is difficult to 
separate days and nights, for the sun 
swings around the horizon at practi- 
cally the same altitude during the 
entire twenty-four hours But our 
Greenwich chronometer told us we 
had been out 16% hours, so the time 
was really 1.30 a.m. May 12. The fog 
had completely cleared away and 
there was no wind. The navigator 
who had been on his knees at one of the 
starboard windows since 1.10 with his 
sextant set on the height and declina- 
tion the sun should have at the Pole, 
corresponding to the given date, 
suddenly announced, ‘‘Here we are!”’ 
as the sun’s image started to cover his 
sextant bubble. We were over the 
North Pole! With motors throttled 
and heads uncovered we descended to 
within 300 feet of the ice and dropped 
three flags. 

At 12.30 a.m., forty nautical miles 
before reaching the Pole—a radiogram 
was handed me, which read “ Passing 
into your 46th birthday and another 
hemisphere, we send you our heartiest 
congratulations.” It was signed “ Your 
friends of Spitzbergen.”” My health 
was drunk in cold tea for which I used 
Amundsen’s South Pole mug marked 
“Fram 11-12-1911.” But as the time 
goes back one day in passing from one 
hemisphere to another, “it looked,”’ as 
I remarked in my diary, “as though I 
might get another celebration to- 
morrow.” 

“There is no more evanescent quality 
in an accomplished fact,” says Conrad, 
“than its wonderfulness.” Solicited 
incessantly by the considerations affect- 
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/FIRST MESSAGE EVER RECEIVED FROM THE NORTH POLE 

















Amundsen, Ellsworth, and Nobile. 


the fog which surrounded us. 


By FREDRIK RAMM. 


New York Times Correspondent Aboard the Norge. 
Copyright, 1926, by The New York Times Company and The St. Louis Globe Democrat, 
By Wireless to The New York Times. 


NORTH POLE, Wednesday, May 12, 1 A. M. (on Board the Dirigible Airship 
Norge)--We reached the North Pole at 1 A. M. today, and lowered flags for 


LATER, 3.30 A. M.--Lowering the three flags, Norwegian, American and Ital- 
ian, when the Norge was over the North Pole, was the greatest of all events of 
this flight. Riiser-Larsen’s observations showed that we were over the Pole. The 
Norge descended and speed was reduced, when the flags were lowered over the 
wastes whose edges gleamed like gold in the pale sunlight, breaking through 


Roald Amundsen first lowered the Norwegian flag. Then Ellsworth the 
Stars and Stripes; finally Nobile the Italian flag. 








The airship’s 1 A. M. time (Norwegian time), was 8 o’clock on Tuesday night, New York day- 
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PROGRESS OF THE NORGE AND HER PROJECTED ROUTE ONWARD TO ALASKA 
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ing its fears and desires, the human 
mind turns naturally away from the 
marvelous side of events. And it was 
in the most natural way possible that, 
after crossing the Pole, we filled our 
mugs with meat-balls immersed in a 
liquid of hot grease, from a large ther- 
mos cask, and, squatting down any- 
where out of the way of trampling feet, 
devoured the first and only hot meal of 
our entire voyage from Spitzbergen 
to Alaska. 

With full speed ahead we settled 
down to the monotony of routine again, 









REPRODUCED FROM THE NEW YORK TIMES OF WEDNESJAY, MAY 12, 1926. 


heading southward instead of north, 
with the sun-compass settled for Point 
Barrow, Alaska, 1500 miles away. 
Ahead lay the world’s biggest unex- 
plored area. What would it reveal, a 
lost continent, islands, or what? Would 
we cross safely to tell the world what 
we had seen? Although we were wit!- 
out sleep, these questions animate:! 
every man aboard to a state of col- 
stant watchfulness and expectanc 

Hour after hour passed, but only tl° 
same glittering surface rift by wind a1 

tide into cracks and leads of open wat« 

















FIRST CROSSING OF THE POLAR SEA 


was here as before crossing our route, 
in a west-east direction. We reached 
the ‘‘Ice-Pole”’ at 7 a.m., five and one- 
half hours later. This ‘‘Ice-Pole,”’ 
so called because it is the center of the 
Arctic ice-mass and therefore the most 
nearly inaccessible spot in the Arctic 
regions, lies in latitude 86 N. and 
longitude 157 W. But its inacces- 
sibility was now conquered, and the 
sixteen men looking down upon the 
chaos of broken ice-fields and pressure 
ridges of upturned ice-blocks that 
appeared as though giants had waged 
war with the Polar-ice, agreed as to its 
accessibility by means of air craft only. 

We had covered one half the distance 
between King’s Bay and Point Barrow. 
Of the seven tons of fuel the ship 
carried, only about two tons had been 
consumed. Here, strange to say, we 
picked up the first sign of life since 
leaving 83% (almost 700 miles) one 
lone Polar bear track. What a chal- 
lenge! What a mockery to our egotism! 
Yet there it was, plainly crossing a 
large ice-floe. Only a Polar bear, but 
something alive and like ourselves 
seeking—but what, away out here? 





The North Pole! 








what we 


A typical view from the Norge 
saw for 72 hours 





Anyway, it was something tangible 
again. The sense of utter solitude— 
the illusion of disembodiment—that 
had taken possession of me, as I seemed 
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The Fascination of the Unknown. Upper left—fringe of the “Polar Pack.’’ Middle 
the only big “lead’’ seen on the voyage. Lower left—vicinity of the North Pole 


to float through the void like a lost 
soul, beyond the confines of a three- 
dimensional world, vanished, and in 
its place sprang eternal hope and the 
desire to achieve. 


Just ahead, so it seemed, lay Alaska, 
the goal of our dreams. “A litt! 
more, yet how far it was; a little less 
but what worlds away.” But as w 
approached its coast, fears assaile 














FIRST CROSSING 


us; for we ran into the only storm 
during our entire voyage—fog, wind, 
and sleet—and for thirty-one hours we 
battled. In flying, as in life, it is not 
what we see, but what we cannot see, 
that we fear. Each moment held not 
only something new, but something 
unforeseeable. Ice coated the aérial 
wire and froze the windmill driver of 
our generator, which supplied the elec- 








trical energy to operate the transmitter 


and charge the storage batteries, and 
all efforts to establish communication 
with Alaska were of no avail. The last 
report from Alaska, before the wireless 
ceased to work, showed a cyclone that 
seemed to be stationary over Bering 
Sea. 

Ice-crust formed on the bow of the 
ship. This was alarming, not only 
because it loaded her down, but also 
because it spoiled her trimming. We 
tried to counteract the effect by 
moving the fuel from the bow tanks and 
sending the crew aft. Needless to say, 
our greatest danger lay in the ice that 
was torn loose from the sides of the 
ship by the whirling propellers and 
thrown against the gas bags. An ice- 
block of the most fantastic shape 
settled on the sun compass, stopping 
the clockwork and putting it out of 
action for the rest of the flight. It was 
a surprise, therefore, to find by obser- 
vation at 4 a.m. on May 13, that we 
were in a nearly north-south position 
on a line striking the Alaskan coast 
and passing only twenty-one nautical 
iniles west of Point Barrow, because it 
liad been nearly twelve hours since the 
lust longitude observation. At 6.45 

ou. land was sighted ahead on the port 

ow, and at 7.25 after a voyage lasting 
'S hours, we reached the coast. Flat 
and snow-covered, it was the most 
dcsolate looking coast line imaginable, 
bat it was land and that was enough. 


OF THE POLAR SEA 287 





In the rigging of the Norge. Showing flags 
and emergency rations 





Taking observations for atmospheric elec- 
tricity 

As we passed over the coast line the 
fog became denser and denser, obliging 
us to go lower and lower in order to be 
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First land after 2000 miles—the coast of Alaska 


able to see far enough ahead so that we 
would not run against obstacles. At 
last, abreast of Cape Beaufort, it be- 
came impossible to see any longer, and 
we rose through fog and cloud into 
bright sunshine. Heavy layers of fog 


drifted beneath us, and only now and 
then through openings in it could we 
glimpse the barren peaks of the Endi- 
cott range, over which we were passing 
—far too little to enable us to make out 
our whereabouts. 





Her work finished—the Norge deflated at Teller 
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When we believed ourselves as far 
south as we could go, we tried to get 
down underneath the fog and do our 


best to find the way. We had to nose 
down to an elevation of only three 
hundred feet before we could see what 
lay beneath. We were over drift-ice 
again. Where were we? Unreal as it 
may seem, our wireless picked up a 
strong signal at this moment, which we 
thought might be Nome but we could 
not tell for certain, because it was a 
communication with another station 
and we couldn’t get the signature. 
But it gave us a position north of 
Diomede Island and enabled us to set 
a course for Cape Prince of Wales. 
Very soon we were over open water 
which aroused our suspicions, for we 
might just as well be on the outside of 
Bering Strait and, with our course, 
heading straight for the Aleutian 
Islands. Getting into sunshine again 
we were obliged to take our observation 
from the top of the ship, as the sun at 
this latitude was so high that it was 
hidden by the envelope in whichever 
direction the ship pointed. The ob- 
servation gave our latitude as 67.30. 
We then went down through the clouds 
and found ourselves over land, having 
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passed over the whole of Kotzebue Bay, 
driven by a northerly gale of more than 
70 miles per hour. Heading west to 
get to the sea again, we heard the 
Nome wireless, which together with 
the identification of the coast line, 
gave us our exact position. At 3.30 
on the morning of May 14, we rounded 
Cape Prince of Wales, and, tired but 
happy, brought our airship, coated 
with a ton of ice, safely to rest at the 
little trading post of Teller, 91 miles 
northwest of Nome, after a journey of 
3393 miles, lasting seventy-two hours, 
across the Polar Sea from Europe to 
America. 

I have told the story of the flight 
itself, but there are no words with 
which to describe the lure of that far- 
flung, strangely beautiful world of 
glittering white, lying beyond the rim 
of the Polar Sea, over which we flew; 
that can reveal its mystery, its melan- 
choly, and its charm. And so, the 
first Transpolar Flight into 
history, but the trail it blazed, approxi- 
mating 120,000 square miles in area, 
through the world’s largest unexplored 
region, will ever be remembered as a 
romantic epic of advancing knowledge 
in man’s conquest of the ‘‘ Unknown.”’ 


passes 








answer to the mythical “continent 





’’ theory,—after four generations of Arctic exploration 


CHARLES SPRAGUE SARGENT 


From a photograph taken about 1890 when he was 49 years of age. Courtesy of Prof. Er est 


H. Wilson, Arnold Arboretum 
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Charles Sprague Sargent 


BORN APRIL 24, 1841; DIED MARCH 22, 1927 


By FREDERIC A. LUCAS 


Honorary Director, American Museum 


HE recent death of Charles Sprague 
Sargent brings to a close a long and 
active career, a career marked by 
many notable achievements. His 

activities began in 1861 when, shortly after 
graduating from Harvard, he joined the U.S. 
Army, in which he served during the Civil 
War, rising to the rank of brevet-major. 

After devoting some years to study and 
travel, he was, in 1873, appointed director of 
the newly established Arnold Arboretum, a 
position he held until his death. He was also 
director of the Harvard Botanic Garden from 
1872 to 1879, and from 1879 professor of 
arboriculture at Harvard. The Arnold 
Arboretum was made possible by the bequest 
of Mr. James Arnold, of New Bedford, who 
died in 1868, leaving the sum of $100,000 
to be devoted to the advancement of agricul- 
ture or horticulture. Acting upon the advice 
of Mr. George B. Emerson, one of the trustees 
of the fund, this sum was turned over to the 
President and Fellows of Harvard University, 
who on their part set aside 120 acres of the 
land given by Benjamin Bussey on which to 
develop and maintain an arboretum. Subse- 
quent additions doubled the size of the original 
tract and on the 240 acres have been gathered 
a large proportion of trees and shrubs, both 
native and foreign, that have been found 
able to support the climate of eastern Massa- 
chusetts. 

In 1879 he was appointed Special Agent of 
the Tenth Census, to gather statistics in re- 

ird to our forest resources, and the results of 

s studies were published in 1884 as Vol. IX 

the Tenth Census Publications, Report on 

Forests of North America. It was in con- 
‘tion with his work on the Tenth Census 
t he brought together the Jesup Collecticn 
l'rees of North America, which is not only a 
nument to Mr. Jesup, but a testimonial 
the energy and thoruughness of Sargent 


As visitors know, this consists of sections of 
trees, the lower part being left in its natural 
state, with the bark and upper so cut as to 
show the grain of the wood. Many of them 
are of an age and size that could not now be 
duplicated. The sections of trees were 
supplemented by many water-color drawings 
of the leaves, flowers, and fruit of the respec- 
tive kinds. These drawings were made by his 
wife, Mrs. Mary Robeson Sargent. who was 
an accomplished artist. Of late years the 
improvement in methods of reproducing 
flowers and foliage has made possible the 
introduction of many beautiful copies of 
flowering sprays and leaves. 

Sargent’s greatest literary work is the 
monumental Silva of North America, in which 
are described and figured practically all the 
then known trees north of Mexico. The first 
of the fourteen imperial quarto volumes 
appeared in 1891,—the last in 1902. That the 
work was completed in this time reflects great 
credit upon both author and _ publishers. 
Better known, because more generally used, is 
his Manual of the Trees of North America, in 
which are described 717 species, besides 
numerous varieties. He was also the author 
of many shorter papers, from 1888 to 1897 
was editor of Garden and Forest, and, besides 
his work on American forests, was the author 
of Forest Flora of Japan. 

In his will Sargent left to the Arnold 
Aboretum his fine library of botanical 
works, with provision for its continuance 
and increase. He also bequeathed to the 
President and Fellows of Harvard College 
$10,000 to which the interest should be 
added annually for a hundred years, the 
sum thus formed to be added to the endow- 
ment fund of the Arboretum. Thus he made 
provision that the work in which he stood 
preéminent and to which he devoted a life- 
time should live after him. 
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Commemorating the First Crossing of the 


Polar Sea 





APTAIN ROALD 
( AMUNDSEN and 


LINCOLN ELLS- 
WORTH were the 
guests of honor at the Amer- 
ican Museum of Natural His- 
tory on the night of January 
21, 1927, when the American 
Scenic and Historic Preser- 
vation Society and the Amer- 
ican Museum commemorated 
the First Trans-Polar Fight of May 11-18, 
1926, by presenting medals to these two dis- 
tinguished explorers. Dr. George Frederick 
Kunz, president of the American Scenic and 
Historic Preservation Society, was in charge of 
the presentation ceremonies. After formally 
opening the meeting, he said: 

‘The greatest problems for many centuries 
and the goals of all great explorers have been 
the North Pole, the South Pole, and the North- 
west Passage. Peary discovered the North 
Pole, Byrd visited the North Pole, but no one 
except Roald Amundsen and Lincoln Ells- 
worth completed the crossing and investiga- 
tion of the great unknown Polar Basin lying 
between the Pole and Alaska, after so many 
generations of effort to learn its secrets. 

Only one man can make claim to three such 
great achievements as the Northwest Passage, 
the South Pole, and the North Pole and the 
crossing of the Polar Sea, and him we honor 
tonight. These were no dashes. To my 
knowledge it has taken him thirty-five years 
of the most careful research and study to 
accomplish these, and the achievement was 
worthy of the blood that impelled Lief Eric- 
son{to discover the American continent, and 
the many Norsemen who knew and loved the 
sea. The only element that Amundsen ever 
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lacked was fear—he had no 
fear. If there were difficulties, 
he overcame them. 

Peary reached the North 
Pole on foot, but he always 
advocated the air as the only 
means for the successful ex- 
ploration of the Polar Basin; 
which brings to my mind that 
as early as 1885 Commander 
Cheyne of the British Navy 
interested me so that plans for a trip were 
almost completed by which we were to take 
two dirigibles to the Pole, storing one with gas 
and returning with the other. Lack of finan- 
cial support prevented the fulfillment of his 
ambitions and my youthful hopes.”’ 

Turning to Captain Amundsen and address- 
ing him as “one of the three living members 
of the ‘Polar Legion’—Amundsen, Byrd, and 
Ellsworth,” Doctor Kunz presented the medal 
and said: 

“Captain Amundsen, the American Scenic 
and Historic Preservation Society and the 
American Museum of Natural History take 
great pleasure in honoring you tonight with 
their gold medal, for the golden qualities that 
you possess made this medal possible.” 

Doctor Kunz then continued: 

“As a friend of many years I know that 
Lincoln Ellsworth possesses high person 
qualities, and that he and his co-lead 
Amundsen have made the most careful study 
of Polar matters. Ellsworth has made a mo 
important geological survey across the And 
of South America, and has spent years as ° 
civil engineer on railroad surveys in o 
western mountains. His ambition had alwa: - 
been the exploration of the unknown Arct 
Finally he and the great genius Amunds 
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THE FIRST CROSSING OF THE POLAR SEA 


joined in the two historic flights which they 
carried out together in 1925 and 1926; the 
1925 flight will always be remembered as the 
first successful penetration of the Arctic via 
the air,—falling short of the North Pole by a 
distance not much greater than the length of 
Long Island; and in 1926 they carried out 
their ambition to cross the Polar Sea. In 
honor of Mr. Ellsworth’s sterling qualities 
and in recognition of his invaluable coépera- 
tion in polar exploration, the American Scenic 
and Historic Preservation Society and the 
American Museum of Natural History take 
pleasure in presenting him with this medal.”’ 

As Doctor Kunz handed the medals to the 
explorers there was enthusiastic applause. 

The medals, which were alike, were of solid 
gold, three inches in diameter. On the ob 
verse was engraved a representation of the 
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dirigible ‘‘ Norge”’ and the seals of the Society 
and the Museum, surrounded by the inscrip- 
tion ‘First Crossing of the Polar Sea Under 
Leadership of Roald Amundsen and Lincoln 
Elisworth.”’ On the reverse was a map of the 
northern hemisphere on which was traced the 
route of the Norge, surrounded by the follow- 
ing inscription: ‘“‘Kings Bay, North Pole, 
Point Barrow, Teller. 11-13 May, 1926, 
3393 Miles, 72 hours.” 

A third medal similar in design, and bear- 
ing the inscription 


The American Museum of Natural History 
‘From whom the inspiration came’ 
Lincoln Ellsworth 


was later presented to the American Museum 
by the Amer.can Scenic and Historie Pre- 
servation S ciety. 


NOTES 


CENTRAL ASIATIC EXPEDITIONS 

The uncertain political conditions in China 
make it impossible for the Central Asiatic 
Expeditions to continue work in the field this 
summer. Consequently all the staff except 
Dr. Roy Chapman Andrews and McKenzie 
Young, in charge of motor transportation, 
and also Capt. W. P.’T. Hill, topographer, 
have returned to America, and will devote 
themselves to the preparation of the scientific 
report of the expedition. Doctor Andrews 
and Mr. Young plan to remain in Peking 
where Doctor Andrews will be occupied with 
the preparation of the story of the expedition. 
Walter Granger, paleontologist of the expedi- 
tion, returned to the Museum on June 19 
and Mr. N. C. Nelson on June 28. 

Messrs. Granger and Nelson spent the 
winter in the province of Yunnan on recon- 


noissance work. Much of the east province 
was explored from the Red River in the south 
to ‘he Yangtze River in the north. While 
mo-' of the area proved barren of fossil verte- 
bre os and evidences of early man, an im- 


por’ nt deposit of early Pleistocene mammals 
an’ vo sites of early pre-Chinese culture were 


dis vered near the southernmost bend of the 
Ya ‘ze. This site yielded stone implements 
of 's similar to those found by Mr. Nelson 


las’ inter in the gorge region many hundreds 
of:  sfarther down the Yangtze. In addition 
to ils and artifacts, collections were made 
of | mmals, birds, reptiles, and fishes. Mr. 


Nelson excavated a small shellheap on the 
border of the great lake (Kunyang) adjoining 
Yunnanfu, in which he discovered both 
Chinese and pre-Chinese pottery but no traces 
of stone implements. He also obtained for 
his own department samples of clothing, 
implements, ete., of both the Chinese and 
tribes-people of Yunnan at the present time. 

While field work is temporarily suspended, 
excellent progress is being made in the publi- 
cation of the results already accomplished. 

A handsome quarto volume entitled ‘‘ The 
Geology of Mongolia” by Prof. Charles P. 
Berkey, chief geologist of the Central Asiatic 
Expedition, and Mr. Frederick K. Morris of 
the American Museum of Natural History, 
will appear shortly from the Knicker- 
bocker Press of G. P. Putnam’s Sons, New 
York. It is based on five thousand miles 
of reconnaissance exploration made by the 
authors in 1922 and 1923 as members of 
the Museum’s Central Asiatic Expeditions, 
Dr. Roy Chapman Andrews, leader. The 
route traversed extends from Kalgan to Urga, 
to Tsetsenwan, to Sain Noin, to Gorida, to 
Uskuk, to Tsagan Nor, to the Baga Bogdo 
and Gurbun Saikan mountains, and back 
through Djadokhta, Sair Usu, Ardyn Obo 
and Shara Murun to Kalgan. Throughout 
the entire extent of this traverse, geologic 
cross-section profiles were constructed en 
route; detailed topographic and geologic 
maps were made where the motor party 
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camped a week or more. The volume will con- 
tain nearly 600 printed pages of text matter, 
including 44 plates, 161 text figures, and 6 
colored geologic maps in a pocket at the end. 
The present work will constitute Volume IT of 
a final series of de luxe volumes, entitled The 
Natural History of Central Asia. Volume II is 
the first of the series to appear. It has been 
edited by Dr. Chester A. Reeds of the Mu- 
seum’s scientific staff, and as soon as the 
printing has been completed, an edition of 
1500 copies will be placed on sale by G. P. 
Putnam’s Sons. 

Volume ITI, ‘‘Geology of Mongolia’ (con- 
tinued) by C. P. Berkey and F. K. Morris, 
and the “Geographical Surveys” by Major L. 
B. Roberts along the Kobdo-Kalgan trail 
will follow in due course of time. 

Volume IV, ‘‘The Permian of Mongolia,”’ 
by Dr. A. W. Grabau will deal with the 
invertebrate fossils collected by the Central 
Asiatic Expeditions in Mongolia. 

Volumes V—XII (in preparation) will be 
devoted to Botany, Ichthyclogy, Archwology, 
Reptilia, Mammalogy, Geology and Pale- 
ontology. 

Vol. I, by Dr. R. C. Andrews will present 
the narrative account of the Expedition. 


ASTRONOMY 

Co..Lections for the proposed Astronomic 
Hall are increasing and the Museum is deeply 
gratified over a recent gift by Mr. and Mrs. 
Charles J. Liebman of several of Howard 
Russell Butler’s paintings of the hydrogen 
prominences accompanying the eclipse of the 
sun. Mr. Butler also presented one of his 
paintings—‘‘ The Approaching Shadow of the 
Moon.” 


AMATEUR ASTRONOMICAL ASSOCIATION 
Apopts Constitvu1:0on.—The fourth meeting 
of the new astronomical society was held in 
the Museum auditorium on Thursday evening, 
June 23. A constitution and by-laws were 
adopted, and the following officers were 
elected: President, Clyde Fisher; First Vice- 
president, Stansbury Hagar; Second Vice- 
president, George A. Galliver; Third Vice- 
president, Fairfax Naulty; Fourth Vice- 
president, Oswald Schlockow; Secretary, 
M. Louise Rieker; Treasurer, Harry Lawton. 

The evening’s program included a talk on 
the Pons-Winnecke Comet by Harry Lawton, 
who was the first member of the Society to see 
this close celestial caller. An excellent lantern 


slide of the comet from a photograph made 
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by Mr. William Henry was thrown on the 
screen. The new Zeiss Projection Plane- 
tarium was described by Clyde Fisher. 

At this meeting 107 additional applications 
for membership were signed, bringing the 
total number of members to more than 600 

There will be no regular meetings during 
July and August, the fall reunion being sched- 
uled for Thursday evening, September 15. 


BIRDS 

THe CuHapin-Sace Expepirion.—A report 
dated April 1, from Dr. James P. Chapin, 
who was then at Rutshuru, Kivu District, 
has just reached the Museum. After leaving 
Ruwenzori the Chapin-Sage Expedition was 
considerably delayed because of the difficulty 
in securing porters. 

On March 14 the party met Messrs. Coolidge 
and Whitman of the Harvard Medical Expedi- 
tion and stopped a day with them. They 
then moved on to Luofu. Doctor Chapin 
says: ‘‘ Despite the delay in getting through 
the highlands west of Lake Edward, the time 
was not altogether lost, for it isa most intercst- 
ing region where only one bird collector, 
Rudolf Grouer, an Austrian, had previously 
worked. The road climbs up and down 
between 6500 and 8000 feet, traversing patches 
of mountain forest and bamboos, where I was 
able to see a great many mountain birds and 
to collect as many as I could take care of 
each evening. We now have 2080 birds.” 


EXPEDITION.— Mr. 
have returned 
2astern 


AMERICAN 
and Mrs. Ludlow Griscom 
from an exploring expedition to 
Panama, whither they sailed on February 3 
last, accompanied by Mr. MaunsellS. Crosby, 
one of the foremost amateur ornithologists in 
the United States. The expedition was 
financed jointly by Mr. Griscom and Mr. 
Crosby. After a brief visit to the famous 
Barro Colorado Island Research Station in 
the Canal Zone, the party chartered a yacht 
and proceeded to the Pear! Islands in the Bay 
of Panama, where special studies of the cnor- 
mous sea-bird rookeries were made, and «!! the 
land birds peculiar to the archipelago were 
collected for the American’ Museum of Nat- 


CENTRAL 


ural History. Mrs. Griscom took hun ‘reds 
of photographs of the sea-bird colonies and 
1700 feet of motion-picture film. Undist irbed 
by man, the tameness of the birds was : xtra- 
ordinary, and as many as 100,000 pa °s of 
birds were found in a single rookery. | neW 
hummingbird was discovered here. Pr: -eed- 
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ing to the mainland of eastern Panama, the 
expedition visited the jungles on the upper 
reaches of the Sambi River, and spent some 
time at Cape Garachiné, exploring the bird 
life in the gigantic “cuipo” forests. Here 
several birds new to science were discovered 
and a number of other rarities were added to 
the collections of the American Museum. 
The main purpose of the expedition, however, 
was to study the ecology of the primeval 
forests of eastern Panama to be compared with 
similar studies made by Mr. Griscom in 
previous years in Yucatan, Nicaragua, and 
western Panama. 


THe Wuitney Soutu Sea Expepirion.— 
For several months little has been heard from 
the members of the Whitney South Sea 
Expedition who make their peregrinating 
home on the schooner ‘“‘France.”’ It is 
believed, however, that since completing 
work among the New Hebrides, the party, 
under Mr. Rollo H. Beck, has undertaken 
collecting at a number of the more remote 
of the Solomon Islands, beginning with Santa 
Ana. From San Cristoval Island, of that 
group, Dr. Frederick P. Drowne wrote on 
March 20, 1927, that birds were comparatively 
easy to obtain, that most of the species proved 
to be new to the Whitney Expedition collec- 
tions, and that, owing to the excellent anchor- 
age, the visit would be prolonged until daily 
collecting showed evidence of having covered 
the whole range of the fauna. Much less 
favorable anchorages, he added, were to he 
expected at some of the other islands. 

The Solomons are a rich field never before 
thoroughly worked by ornithologists. Neither 
is » good representation of their avifauna to 
be found in any American museum. The 
exjected shipments will, it is hoped, endow 
thi. Museum with a collection rivalling the 
on recently received from the New Hebrides 
Is! nds. The next sphere of operations will 
pr vably be the New Caledonia group, the 
n island of which is larger than any yet 
vi. ‘od, excepting New Zealand. 

hitney Expedition material continues to 
y! data of romantic as well as scientific 
ini vost. The rediscovery of long lost forms 
o! rd life, for example, is often more exciting 
the finding of species new to science. 
D' sveries of both these types are recorded 


in urrent paper in the American Museum 
N ‘les on certain small shearwaters related 
to ‘inus assimilis. During the second voy- 


age of cireumnavigation of Capt. James Cook, 
Sir Joseph Banks obtained in Lat. 48° 27’ S., 
Long. 93° W., asea bird which he called Pro- 
cellaria munda. His fellow naturalists, Solander 
and Parkinson, made, respectively, a Latin 
description and a pencil drawing of the bird, 
after which the specimen was presumably 
thrown away. The date of the incident was 
Feb. 15, 1769. From that day until the time 
of the Whitney Expedition, Procellaria munda 
was never seen again, and the very name had 
long since acquired a somewhat cryptic 
status. But on Feb. 16, 1926, or 157 years 
later, almost to a day, Mr. Beck collected six 
specimens of this bird on the same parallei of 
south latitude, but at a point approximately 
815 nautical miles farther west. It has been 
described in the paper referred to above, and 
according to the modern reviewer, should 
bear the name Puffinus assimilis munda. 

Mr. and Mrs. Jose G. Correia, who spent 
four productive vears with the Whitney South 
Sea Expedition, have how transferred their 
activities to islands in the eastern Atlantic 
Ocean. Their places in the South Pacific are 
to be taken by Messrs. Guy Richards and 
Hannibal Hamlin, who will sail for Sydney, 
Australia, shortly after their graduation from 
Yale University this spring. 

Rotio Beck RepIscovERS CURLEW-SNIPE. 
It is satisfactory to record that Dr. P. R. 
Lowe’s exhaustive paper! on the characters 
of the curlew-snipe (4ichmorhynchus cancella- 
ius) was based on specimens collected by the 
Whitney South Sea Expedition, under the 
command of Rollo H. Beck. Doctor Lowe 
writes that before the receipt of specimens 
from the American Museum the species was 
not represented in the British Museum, and 
states that prior to its rediscovery by Beck 
it had long been regarded as extinct. With an 
appropriate touch of humor he adds that its 
extinction, like Mark Twain’s death, had 
evidently been exaggerated! 


Barro CoLtorapo Istanp.—Dr. Frank 
M. Chapman returned in April from a winter 
on Barro Colorado Island, in the Canal Zone, 
where his time was devoted chiefly to a study 
of the nesting habits of the colonial oriole or 
Oropendola (Zarhynchus wagleri). Hereto- 
fore Doctor Chapman’s field work in the 
tropics has been faunal rather than biographi- 
ical in character; but it is believed that as 
our growing collections adequately repre- 

'Tbis, 1927, pp. 114-132. 
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sent a bhbird’s structure, variations, and 
distribution, we should supplement this 


knowledge by an intensive study of its habits. 
With this more rounded picture we shall be 
better equipped to attack the problems of its 
origin and its place in nature. 


Birps OF THE AMA7ON.—Thorough collec- 
tions of birds made by the Olallas on opposite 
banks of the upper Amazon reveal the surpris- 
ing influence exerted by this river on the 
distribution of life. Species after species range 
from the Guianas to the north bank of the 
Amazon without change, but on the south 
bank of the river, these are replaced by an 
obviously representative but quite different 
form which ranges, without further change, to 
Bolivia. 

When continued intensive collecting 
supplies the data that will permit both the 
longitudinal and latitudinal ranges of these 
birds being plotted, it is believed that signifi- 
cant facts will be revealed concerning their 
geographic origin and more recent evolution, 
and that the factors which determine the 
boundaries of the minor faunal areas of the 
Tropical Zone will be more clearly understood. 


NotTaBLE ADDITIONS TO THE COLLECTION OF 
Brrps are single specimens of the remarkable 
new wren from Cuba (Ferminia cerverai Bar- 
bour) and the rare Narcondam [sland hornbill 
(Rhytidoceros narcondami), both received 
from the Museum of Comparative Zoology. 


NEEDED—A Statue or Aupuson.—The 
removal of the exhibits of the department of 
public health from the west corridor of the 
Museum, and the rearrangement and exten- 
sion of the Audubon Gallery have left a space 
at the head of the stairway, overlooking the 
exhibits, that would be an admirable place for 
a statue of Audubon. While there is a bust of 
heroic size among the Pioneers of American 
Science, a life-size statue is greatly needed in 
connection with the Audubon Gallery, and 
offers a fine opportunity for some admirer of 
Audubon and his work to add to its attrac- 
tions and interest. 





LOWER INVERTEBRATES 

Dr. Roy W. Miner is spending July and 
part of August at the Mt. Desert Island Bio- 
logical Laboratory, Bar Harbor, Maine, where, 
in coéperation with research associate Frank 
J. Meyers, he expects to complete the feld 
operations necessary for the Rotifer Group 
now being installed in the Darwin Hall, and 
Iso expects to make a series of comparative 
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studies of marine worms with special reference 
to adaptation of the structures of the head and 
paropodia. From these it is intended to con- 
struct additional models for the annulate 
alcove in the Darwin Hall. Doctor Miner will 
be assisted by Dr. George H. Childs as artist. 


CONSERVATION 

Cook Forest a Stare Park.—In Natura 
History for January, 1925, pages 90-93, 
is an account of the Cook Forest in western 
Pennsylvania and of the efforts of the Cook 
Forest Association, (331 Fourth Avenue, 
Pittsburgh, Pa.) to bring about its preserva- 
tion as a state park. Through the appropria- 
tion of $450,000 by the state legislature, this 
hope seems about to be realized, although it 
will be necessary to raise $200,000 additional 
by private subscription before the tract can 
be purchased. 

Of all the vast forests that once covered 
much of the northeastern United States, Cook 
Forest contains the last tract of primeval 
white pine forest of any considerable extent 
and its preservation is of esthetic, scientific, 
and historical interest, not only to the citizens 
of Pennsylvania but of all the eastern states. 

The proposed park will provide ample areas 
for buildings, camp grounds, parking space, 
picnic and recreation grounds outside the 
forest itself, so that there is no reason why 
the latter cannot be kept permanently in 
its present beautiful natural condition. 


EDUCATION 

Mr. GeorceE D. Pratt, a Trustee of the 
Museum and chairman of its Committee on 
Education, is planning to visit Norway and 
Sweden during the summer to secure still and 
motion pictures to be used in the school 
service work of the Museum. 

Dr. G. CLypE FisHer left New York June 
30 to join Ernest Thompson-Seton at |bis 
marck, South Dakota, and will devote the 
summer months to visiting different Indian 


reservations to secure still and motion pict ':res 
of Indian dancing and feasts. They will .!so 
visit the Grand Cafion and the Petr’ ‘ied 


Forest. H. A. Sievers of the departmen of 
public education accompanies the expedi' on. 


Puitip Pratt, a teacher of art in Patt 
Institute, who for some years past, has uti! :ed 
his summer vacations to secure still and 10- 
tion pictures of the peoples of foreign la ls, 
particularly France, for use in the educati: ‘\al 
work of the American Museum of Nat “al 
History, sailed June 25, on the ‘“‘Corson, (or 
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HEMLOCKS AND PINES ALONG THE SENECA POINT TRAIL, COOK FOREST, PENNSYL- 
ANIA, WHICH WILL BE MADE A STATE PARK IF THE NECESSARY SUM CAN BE RAISED 





SPRING FOLIAGE IN THE COOK FOREST. THE WOODS ARE NEVER SO BEAUTIFU! 
AS IN MAY WHEN THE YOUNG LEAVES OF THE HARDWOODS AND UNDERGROWTH 
ARE UNFOLDING 











VALLEY OF THE CLARION RIVER, PENNSYLVANIA, SEEN THROUGH THE TREE TOPS 
OF THE COOK FOREST 
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PRIMEVAL WHITE PINES IN THE COOK FOREST. THESE TREES, WHICH ARE 
FROM 200 TO 300 YEARS OLD AND IN MANY CASES MORE THAN 160 FEET TALL, 
ARE ALMOST THE LAST OF THEIR KIND 














Mediterranean ports. He is accompanied by 
John Foley. 

In addition to their work in the principal 
Mediterranean ports, the party will visit the 
interior of Syria, Palestine, Germany, Hun- 
gary, Greece, Turkey, Roumania and Egypt. 

This expedition, owing to the limitation of 
field funds at the Museum, has been made 
possible through the generous coéperation of 
the American Export Steamship Corporation, 
which is extending to Mr. Pratt every possible 
assistance for the execution of his work. 


OutTpoor Epucation.—The Trail-Side Mu- 
seum and Nature Trails at Bear Mountain 
are under the direction of the resident natural- 
ist, Mr. William R. Carr, while Dr. F. E. Lutz 
is continuing the Insect Station at Tuxedo. 


HISTORY OF THE EARTH 

Frick PALHNTOLOGICAL EXPEDITIONS.— 
Through the generosity of Mr. Childs Frick, 
several expeditions have been planned to 
collect paleontological material in the west. 
Albert Thomson is again in search of Pliocene 
fossils in Western Nebraska; Carl Sorensen 
is working on the Miocene deposits of Western 
Nebraska in coéperation with the Colorado 
Museum. Barnum Brown is conducting a 
Cretaceous and Jurassic reconnaissance in 
Colorado, Wyoming and Montana. Joseph 
Rak in Santa Fé, New Mexico, and John C. 
Blick in Keams Cajyon, Arizona, are work- 
ing on the Pliocene material of those states. 


Toe SAMOS AND SIWALIK COLLECTIONS OF 
Fossi. MAMMALS AND ReptiLes.—-The Mu- 
seum has received from Mrs. Henry Clay 
Frick a most generous and welcome gift of 
the entire collections made in the Siwalik 
Hil!s of India and Burma in the vears 1921- 
23, ind in the Island of Samos in the year 1924, 
by Curator Barnum Brown. The Siwalik 
Co!\cetion of 644 catalogued specimens con- 
sti! ites a priceless addition to the great series 
of .rtebrate fossils already in the Museum. 
Tl. . enumeration gives little idea of the ex- 
ter ‘on of knowledge of the extinct fauna of 
th. \liocene to Pleistocene times on the Great 
Pl» \s of India, which is revealed in the many 
per ct specimens of the Frick-Brown Collec- 
tio: including skulls of the great Proboscid- 
eal. ~Mastodon, Stegodon, Archidiskodon, 
anc : superb example of the giant tortoise 


Col. sochelys. 

Tic Samos Collection contained in 56 large 
cas’ is even richer in individual specimens 
than ‘he Indian Collection. It comprises a 
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great variety of antelopes, gazelles, horses, 
eattle, Samotheres, Proboscidea, and carnivores 
giving a priceless addition to our knowledge of 
animal life surrounding the Mediterranean in 
Pliocene time. Of this collection 343 specimens 
have already been prepared and determined. 

Mrs. Frick has added to her previous gifts 
the amount necessary to defray the entire 
cost of preparation. The Siwalik Collection 
will be entirely cleaned up this year, to be 
followed by the complete cleaning up of the 
Samos Collection. The Proboscidea in these 
two collections are being described in Curator 
Osborn’s monograph on the Mastodonts and 
Elephants. The other quadrupeds and rep- 
tiles are being described under the direction of 
Curator Brown, with the coéperation of Dr. 
Guy E. Pilgrim on the antelopes of the 
Siwaliks.—H. F. O. 

A Lost NEvapA METEORITE.—One evening 
at twilight in the fall of the year, about 1882- 
83, a large meteor was observed by one of our 
correspondents to pass over Tuscarora, a 
silver mining camp in the northern part of the 
state of Nevada. The same observer estimates 
that the meteorite fell fourteen to sixteen 
miles from Tuscarora, and states that some 
parties, who claim to have dug down beside it, 
reported it to have fallen in a creek bottom, 
where the bed-rock formation was not very 
near the surface, and that the meteor went 
into the earth thirty-four feet and still re- 
mained raised above the surrounding land- 
scape. 

A second correspondent, a mining engineer 
who was in Tuscarora at the time, states: ‘I 
remember distinctly seeing what I presumed 
to be the cloud left by the passing of the 
meteor. I was in the open and looked up and 
saw what seemed to me a coil of smoke of a 
peculiar color, much like the fluorescent color 
of Willemite under the ultra violet ray, or the 
color of molten gold. It was not in a straight 
line, but seemed to have convolutions. I was 
very much astonished at the sight, and for a 
moment was unable to comprehend it or to 
assign any cause to the phenomenon. I did 
not see the meteor itself, nor did I see the 
place where it landed. I believe the cattlemen 
reported it to have fallen in the country west 
of Mt. Blitzen. I‘ was seen by quite a number 
of people at the time, talked of, and forgotten.’ 

Another correspondent reported recently 
that the meteorite fell on soft ground; that it 
penetrated the earth to an unknown depth; 
that a hole some six feet in diameter with 
raised rim was observed following the im- 
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pact; that the greasewood and sage brush 
round about the hole was burned off for a 
distance of two hundred yards following the 
descent of the meteor, and that the soft 
ground about the hole was baked by the “fire 
ball”’ so that it resembled a porous coke, light 
in weight. As the location was definitely re- 
ported to be in a haystack yard in the upper 
end of the Jackson Valley, Jackson Mountains, 
Nevada, and as there was a strong possibility 
that the meteorite could be located, through 
the generosity of Mr. J. P. Morgan the Mu- 
seum sent Dr. C. A. Reeds, curator of geol- 
ogy, to investigate. Doctor Reeds found 
that the location did not afford any of the 
features mentioned above, but instead these 
was an ancient flood plain deposit consisting 
primarily of water-worn pebbles and rounded 
bowlders set in a moderate amount of alluvial 
earth. 

The distance between Tuscarora, where the 
meteor was observed in the sky, and the 
Jackson Mountains is one hundred and twenty 
miles. There are many desert valleys between 
these two points any one of which may harbor 
the final resting place of this large meteorite, 


PHysicaAL CONCEPTIONS OF LIFE AND OF 
THE AGE OF THE EartTH.— While in Cambridge 
last summer, Professor Osborn discussed with 
Sir Ernest Rutherford, the distinguished presi- 
dent of the Royal Society, the much mooted 
question of the age of the earth. Sir Ernest 
is thoroughly convinced of the superiority 
of the measurement of geological time 
through calculation of the radium content 
in the older and younger rocks. On being 
pressed for his own estimate of the age of the 
earth beyond the recognized sedimentary 
estimates, he would extend the time over 
a period of one thousand million or one 
billion years. He dismisses other methods 
of time-measurement such as the sedimen- 
tary records employed by Walcott or the 
sodium content of the sea as used by Joly 
as much less reliable than the radium content 
on which he bases his estimate. This is 
provisionally ten times as great as that 
attained by Walcott or Joly. Professor Joly 
himself discusses with great fairness this very 
question of the life and age of«the earth in his 
recent delightful volume The Surface History 
of the Earth. 


MAMMALS 
THE Taytor SupAN ExpepiTion which 
left New York last December returned to the 
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Museum on June 14. Mr. Irving K. Taylor, 
who financed the expedition, and Mr. H. E. 
Anthony, who went as Museum representative, 
reported a very successful trip. 

The expedition entered the Sudan by way of 
Egypt, landing at Alexandria and traveling by 
railroad and steamer to Khartoum, which 
became the center of operations. On January 
15 the party left in two small native sailing 
boats or “‘nuggers”’ to collect along the White 
Nile for about 300 miles south of Khartoum. 
After a month of this work they returned to 
Khartoum to take up their charter on one of 
the Government shooting boats. With this 
large craft they ascended the White Nile as 
far as Lake No and worked up several of the 
tributaries, such as the Bahr el Ghazal, 
Bahr el Jebel, and Bahr el Zeraf. At a point 
south of Mongalla the steamer was headed 
north and the expedition returned to Khar- 
toum. The work on the Nile was completed 
by the end of March. 

The main energies of the expedition during 
this time were devoted to making collections 
of both the river birds and those found along 
the banks; to collecting large game mammals 
and the smaller species; to securing a repre- 
sentation of the many forms of fresh-water fish 
found in the Nile and its tributaries; and to 
collecting such reptiles and amphibians as 
could be found. 

At the conclusion of the work on the river 
Mr. Taylor and Mr. Anthony left by train for 
Port Sudan on the Red Sea, and from that 
point made a safari by camel into the Red Sea 
Hills after ibex and gazelle. This section of 
the Sudan is very dry and arid and the con- 
ditions encountered there are very different 
from those which prevail along the Nile. 
About a month was spent in this district, and 
the collectors secured good series of the ani- 
mals they set out to take. This trip brought 
them into contact with the Hadendoa, the 
native tribe which is known today, after 
Kipling, as the Fuzzy Wuzzy. The Fuzzy 
Wuzzy is a very unusual type and the expe li- 
tion secured his services as guide and hea 
for the illusive ibex. The field work \«s 
brought to a close in the harbor of Port Sucin 
where a large collection of Red Sea fishes » «s 
secured for the Museum. 

The collections brought back by the Ta. © 
Sudan Expedition include more than 
mammals, more than 500 birds, and m 
hundreds of fishes and of reptiles. The 1 
imporant part of the mammal collectio 
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the large series of big game, among which 
may be mentioned buffalo, Nile lechwe, 
white-eared kob, waterbuck, tiang, harte- 
beeste, ibex, Dorcas gazelle, Soemmerring’s 
gazelle, bushbuck, reedbuck, warthog, ete. 
Not only were skins and skulls taken but 
many skeletons were preserved as well. 

The party took about three thousand feet of 
motion pictures and several hundred still 
photographs, but found opportunities for 
photography greatly limited because of the 
unusual growth of high grass and river vegeta- 
tion. In normal years this vegetation is 
burned when the river falls and the banks 
become dry, but 1927 was a season of high 
Nile and vegetation was too green to burn. 
This meant that game could be very abundant 
but so well hidden that the hunter had great 
difficulty in shooting animals, much less in 
photographing them. 

It is expected that the photographs and 
notes of this expedition will serve as the basis 
for later, more extended accounts in NATURAL 
History. 


Lee Garnett Day Expepition.—GeEo. 
H. H. Tats and T. Donatp Carter, through 
funds provided by Lee Garnett Day, will 
leave in the early part of July for an expedi- 
tion to the Roraima district of South America 
to secure a representative series of the mam- 
mals and birds of that region. This will be 
known as the Lee Garnett Day Expedition 
and will be in the field about six months. 


THe Putnam BaAFFIN ISLAND EXPEDITION 
sailed June 12 under the leadership of George 
Palmer Putnam and hopes to secure speci- 
mens of the bow-head whale for the Museum. 


THE GREENLAND NARWHAL.—Mnk. H. C. 
RAVEN, associate curator of the department 
of comparative anatomy, who was the zodlo- 
gist of the Museum’s expedition to Greenland, 
has been making a study of the foetal and 
adult narwhal specimens secured by the 
ex»edition. Mr. Raven is especially interested 
in the skeleton and digestive apparatus of 
thse animals. Scientists from other institu- 
tions are also interested in this very valuable 
m terial. Prof. Ernst Huber, of Johns Hop- 
k's University Medical School, is making a 
Vv » careful study of the facial muscles of the 
mn whal. Mr. A. Brazier Howell, of the 
(ted States National Museum. will study 
th museulature as a whole. Dr. George B. 
W locki, of the department of embryology at 
Jo us Hopkins University, has investigated 
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the placentation and foetal membranes of the 
narwhal, and doctors Tilney and Riley, of 
Columbia University, College of Physicians 
and Surgeons, are studying the brain of the 
narwhal. 

Mr. Raven hopes that the resu!ts of these 
investigations may all be published together. 


MINERALS 

THe Morcan Gem Co.uiction of the 
American Museum of Natural History has 
recently been enriched by the gift of a 
number of valuable pieces through the gen- 
erosity of Mr. J. P. Morgan, who has already 
given largely to this collection founded by his 
father. 

The gift includes three cut gems remarkable 
in size and beauty. There is a blue zircon 
from Chantabun, Siam, weighing 30 carats; 
a spinel from Ceylon, of a rich purple color 
and weighing 46% carats; and a magnificent 
deep-colored amethyst from Madagascar, 
which weighs 48}4 carats. 

The most unique and valuable object of the 
series is a chain and pendant carved from a 
single piece of light-green Burmese jade with 
spots of darker green. The 65 links which 
make up the 30 inches of length of the chain 
together with the pendant are carved without 
a break. 

A large flat dish, roughly oval in shape, 
and measuring 11 by 6 inches, is carved from a 
seam of amethyst bordered by chalcedony in 
such a manner that the banded chalcedony 
forms the rim of the dish. Another dish of 
great beauty is an irregularly circular bowl 
carved from translucent pale-gray chalcedony. 
The material, which is cut very thin, shows 
circular radiations, caused by the stalactitic 
character of the chalcedony, which transmit 
the light with fine effect. This piece measures 
5\ by 6 inches. 

There are also four smaller dishes carved 
from English fluorite, aventurine from India, 
rich red-banded jasper, also from India, 
and Silesian chrysoprase. The last named is 
made from material mined more than a hun- 
dred years ago and no longer to be obtained 
in such large pieces. 

A mass of Baltic amber weighing nearly 
53 ounces completes the series. 

These objects are at present displayed 
in the accession case in the Morgan Hall, 
and will be subsequently distributed in 
appropriate cases of the Tiffany- Morgan 
Gem Collection. 
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HONORS 

OsBorN CHarrR OF BioLocy EsTABLISHED. 
—A gift of $200,000 has been announced by 
Princeton University fort he establishment of 
a Chair of Biology to be known as the Henry 
Fairfield Osborn Research Professorship 
of Biology, in honor of President Csborn who 
was a graduate of the class of 1877. 


HENRY FAIRFIELD OsBoRN received the 
degree of Doctor of Science from New York 
University, in June. 

THE Honorary DrGREE OF Doctor oF 
ScreNcE was bestowed, June 20, upon Dr. 
Roy Waldo Miner by Williams College, of 
which Doctor Miner is a graduate. 


New Danuta NAMED AFTER G. CLYDE 
FisHER.—At the annual meeting of the New 
York Bird and Tree Club held at the home of 
Mrs. John Lewis Childs, Floral Park, Long 
Island, a new dahlia just developed by the 
John Lewis Childs Nurseries was formally 
named the Dr. Clyde Fisher Dahlia in honor 
of the president of the Club. 


RESEARCH IN TROPICAL AMERICA 

The American Museum has been repre- 
sented on the Board of Trustees of the In- 
stitute for Research in Tropical America 
since its organization, and during the first 
year of the existence of the Institute’s labora- 
tory on Barro Colorado Island in the Canal 
Zone, it was a contributor to the laboratory 
fund. This annual contribution has now been 
renewed. 


RECENT MUSEUM LITERATURE 


The latest additions to periodical Museum 
literature are the Bulletin of the Carnegie 
Institute and the Natural History Magazine 
of the British Museum of Natural History. 
The former is to appear monthly, except 
during July and August, and deals with the 


activities of that complex, the Carnegie 
Institute comprising the Art Gallery, 
Museum of Natural History, Music Hall and 
Library School, and also of the Library and 
Institute of Technology. The Natural History 
Magazine of the British Museum, two num- 
bers of which have appeared, like the periodi- 
cal published by the Bloomsbury Branch, 
is a quarterly, of a popular fiature and 
devoted entirely to the work of the 
Natural History Museum. The first number 
contains a brief introduction by Sir Sidney 
Harmer, who has recently retired from the 
directorship, and an account of the Museum 
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Building by Assistant Secretary G.F. Herbert 
Smith. The other articles, many of them 
illustrated, are all by members of the staff, 
and cover a wide range of subjects from an 
account of “Rafflesia, the Largest Known 
Flower,” to “Important Additions to the 
Collection of Beetles’? which describes two 
species one-eighth of an inch long. The 
longest article is devoted to an account of the 
progress of the British Museum East African 
Expedition to Tendagurn for dinosaur remains. 
The locality had been worked by German 
expeditions for six years prior to the war, but 
the deposit of dinosaur bones covers so large 
an area that it may be profitably worked for 
many years to come. 


Novirates.—Through the medium of 
Novitates, the American Museum gives to the 
world first reports of new discoveries of 
scientific value. The Bulletin, also published 
by the Museum, contains more extensive 
accounts of scientific studies. These papers 
are placed on sale by the Museum. Novitates 
may be secured for fifteen cents a copy, and 
the price of the Bulletin articles varies with 
the number of pages and size of plates. The 
following papers have been published during 
the period January 26—July 2, 1927. 


Novitates 
Jo. 244.—NeEw LIGHT ON THE GIANT Fossi. 
May-F ies or Mongouia. By 
T. D. A. Cockerell. 4 pp. Two 
text figures. January 26, 1927 

New NEOTROPICAL AND ORIENTAL 
DieTERA IN THE AMERICA) 
Museum or NatTuRAL HIsTor\ 
By C. H. Curran. 9 pp. One 
text figure. January 27, 1927. 

New DIPTERA FROM THE BELGIAN 
Conco. By C. H. Curran. |5 
pp. January 29, 1927. 

Synopsis OF MALES OF THE GEN1 = 
Platycheirus St. FARGEAU A*»? 
SERVILLE WITH DESCRIPTIONS 
New SyrpuHin& (D1pTErRA). 

C. H. Curran. 13 pp. Janu: 
31, 1927. 

UNDESCRIBED ‘TACHINIDZ 
CALLIPHORIDZ FROM THE B 
GIAN Congo. By C. H. Curr 
7 pp. February 1, 1927. 

THE PLETHODONTID SALAMAND! 
Some Aspects oF THEIR Evo 
TION. By G. K. Noble. 26 
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Ten text figures. February 2, 
1927. 

DESCRIPTIONS OF NEw BIRDS FROM 
NORTHWESTERN PERU AND 
WESTERN CotomsiA. By Frank 
M.Chapman. 7 pp. February 
19, 1927. 

DESCRIPTIONS OF NEW BACTERIA 
Founp Nn Insects. By F. 
MartINn Brown. 11 pp. Febru- 
ary 21, 1927. 

NortH AMERICAN BEES OF THE 
Genus Anthidium. By Her- 
bert F. Schwarz. 22. pp. 
February 28, 1927. 

ADDITIONAL NortTH AMERICAN 
BEEs OF THE GENUS Anthidium. 
By Herbert F. Schwarz. 17 pp. 
March 1, 1927. 

A New AND REMARKABLE FLy- 
CATCHER FROM GUATEMALA. By 
Jonathan Dwight and Ludlow 
Griscom. 2 pp. March 8, 1927. 

CHINESE ANTS COLLECTED BY 
Proressor S. F. Licut AnpD 
Proressor N. Gist Gee. By 
William Morton Wheeler. 12 
pp. March 12, 1927. 

A New SHARK FROM THE Con- 
TINENTAL SLOPE OFF FLORIDA. 
By J. T. Nichols. 2 pp. One 
text figure. March 12, 1927. 

A REVISION OF THE GEOGRAPHICAL 
RACES OF THE BLUE GROSBEAK 
(Guiraca cerulea). By Jonathan 
Dwight and Ludlow Griscom. 
5 pp. March 14, 1927. 

New AFRICAN TACHINIDZE. By 
C. H. Curran. 20 pp. March 
17, 1927. 

A Few Ants FROM CHINA AND 
Formosa. By William Morton 
Wheeler. 4 pp. March 18, 1927. 

New West InpIAN TACHINIDE. 
By C. H. Curran. 15 pp. Five 
text figures. March 19, 1927. 

THE VARIATIONS AND DISTRIBU- 
TION OF Saltator auraniiirostris. 
By Frank M. Chapman. 19 pp. 
Eight text figures. March 28, 
1927. 

New DOo.icHopopIDZ FROM THE 
West Inpies. By M. C. Van 
Duzee. 10 pp. March 29, 1927. 

A New Buinp CatTFISH FROM 
Brazit. By N. A. Borodin. 5 


pp. One text figure. March 31, 
1927. 

THREE NEw MINNOWS OF THE 
Genus Barbus, AND A NEw 
CHARACIN FROM THE VERNAY 
ANGOLA ExpepiTion. By J. T. 
Nichols and Rudyerd Boulton. 
8 pp. Four text figures. April 
5, 1927. 

Puntius streeteri. a New Cypri- 
NOID FisH FROM BORNEO, AND 
Cobitophis, A New GENUS OF 
BorNEAN Cositip™. By G. S. 
Meyers. 4 pp. One text figure. 
April 20, 1927. 

Some New CatTFISHES FROM 
Brazit. By N. A. Borodin. 7 
pp. Four text figures. April 
20, 1927. 

MAMMALIAN FAUNA OF THE HELL 
CREEK ForMATION OF MONTANA. 
By George Gaylord Simpson. 7 
pp. Six text figures. April 30, 
1927. 

MAMMALIAN FAUNA AND CoRRELA- 
TION OF THE PasKAPOO FORMA- 
TION OF ALBERTA. By George 
Gaylord Simpson. 10 pp. Seven 
text figures. April 30, 1927. 

A Fosstt PorpoisE FROM CaLI- 
FORNIA. By Wm. K. Gregory 
and Remington Kellogg. 7 pp. 
Three text figures. May 20, 
1927. 

Murip RopENTS FROM THE ASsI- 
AaTic Expepitions. By Glover 
M. Allen. 12 pp. May 31, 
1927. 

Pimelodus platicirris, NEw SpPEctiEs, 
AND OTHER NOTES ON BRAZILIAN 
CatrisHes. By N. A. Borodin. 
4pp. June 30, 1927. 

UNDESCRIBED ASILIDZ FROM THE 
Betaian Conoco. By C. H. 
Curran. 18 pp. Six text 
figures. July 2, 1927. 


Bulletin 


Bulletin LIII, Art. Il. ‘“‘The Aquatic Mol- 
lusks of the Belgian Congo, With a Geo- 
graphical and Ecological Account of Congo 
Malacology.” By Henry A. Pilsbry and J. 
Bequaert. (With Field Notes by the Collec- 
tors, H. Lang and J. P. Chapin). 602 pp. 
Plates x to Lxxvul, 15 maps, and 93 text 
figures. 
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REPTILES AND AMPHIBIANS 

Tue New Hatt or ReEpriLes AND AMPHI- 
BIANS.—‘‘The youth of the city who are 
learning to look at all life and living things 
with intelligent appreciation, will find the 
new Hall of Reptiles and Amphibians (in the 
new southeast wing of the Museum) full of 
fascinating surprises,’ President Osborn re- 
marked at the opening reception (June 14, 
1927), ‘‘while their teachers will find it a rich 
source of clear illustrations of biological 
principles.”’ The corridor of habitat groups 
shows a fine series of Nature’s ‘‘animated 
gargoyles,” all apparently busily engaged in 
the game of life, in the midst of many strange 
and beautiful scenes,—prickly-backed lizards 
in the splendor of sunset in an Arizona desert, 
giant tree frogs in the moonlight on a moun- 
tain-side in the West Indies, black sea-going 
lizards on the black voleanic rocks of a long 
white beach at noonday in the Galapagos 
Islands, ete. 

In a series of cases running the length of the 
hall are exhibits illustrating _ biological 
principles,—“‘adaptation,” “elimination of 
the unfit,” “variation,” “concealing colora- 
tion,” “warning coloration,” “‘mimicry,”’ and 
the like. On the opposite side of the hall the 
exhibits illustrate how amphibians and rep- 
tiles breed, how they care for their young, how 
they secure their food and devour it, and so on. 

Not the least interesting alcoves are those 
devoted to ‘‘snake stories” and to the eco- 
nomic importance of reptiles. 

The colleagues and friends of Curator G. K. 
Noble are congratulating him and the mem- 
bers of his department as well as the depart- 
ment of preparation upon the completion of 
one of the most interesting halls in the whole 
Museum,—a hall of stimulating ideas as well 
as of strange and beautiful objects. Finally, 
all unite in grateful memories of the late Miss 
Mary Cynthia Dickerson, the first curator of 
the department, who laid the foundations for 
i's present high standing in educational and 
s-ientifie work.—W. K. G. 


SCIENCE OF MAN 

VALUABLE INDIAN COLLECTION ACQUIRED. 
Tie department of anthropology has re- 
c:ived a particularly valuable collection from 
t!e Northern Cheyenne Indians of Montana. 
T iis collection was made about 1900 by Dr. 
G.orge Bird Grinnell during his visits to that 
tr ve. Not only are objects such as these now 
ra‘e and unobtainable, but the information 


concerning each specimen adds very greatly 
to their value. Doctor Grinnell has a very 
intimate knowledge of the Blackfoot and 
Cheyenne, acquired during many years of 
close acquaintance with them. The results of 
these years of study have been published in 
several volumes of which Blackfoot Lodge 
Tales, New York, 1893, The Fighting Cheyenne, 
New York, 1915, and The Cheyenne Indians 
(in two volumes), New Haven, 1923, are the 
most important. 

The collection just given has been in the 
Museum on loan since 1904. and several of the 
more interesting specimens have been on 
exhibition in the Plains Indians Hall. One 
of the choicest specimens is a Cheyenne shield. 
There is some evidence that the shield was 
made in 1780 and is therefore 147 years old. 


Dr. Les.iz Spier, formerly an assistant in 
the department of anthropology, but for 
several years professor of anthropology in the 
University of Washington, Seattle, has been 
appointed professor of anthropology in the 
University of Oklahoma. While connected 
with the American Museum, Doctor Spier 
carried on excavations at Trenton and after- 
ward took part in the archeological survey of 
New Jersey. Later, he carried on archzo- 
logical explorations in Arizona and finally 
made a special ethnographic study of the 
Havasupai Indians. 


TEXTILES FROM CLiFF DWELLINGS.— Finely 
woven cloth was found by Earl H. Morris in 
some of the dry recesses of cliff dwellings in 
ca ons del Muerto and de Chelly (Ogden 
Mills Expedition). These unusual textiles 
are now the object of investigation in the 
laboratories of the department of anthro- 
pology. Though little more than fragments 
were secured, many of these are large enough 
to show not only the weave, but the design. 
For the most part the materials are cotton. 
After cleaning, many of the fragments prove 
to be well-preserved and often retain their 
colors in relative values. Mr. 8. Ichikawa, 
assistant in the department, has the work in 
hand, and is now engaged in analyzing the 
weaves used in these textiles. So far, almost 
every known variety of weaving technique has 
been observed, ranging from the simple lace 
coil, still found among the Indians of Cali- 
fornia, to tapestry weaves with oblique con- 
trast lines, similar to prehistoric cloths in our 
Peruvian collection. Among the unique 
techniques is a weave in which certain weft 
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threads are so manipulated as to produce open 
meshes, either square, or oblong, according to 
the movement of the weft. This form has been 
reported from the southern part of Arizona, 
so it had a wide distribution. Many speci- 
mens are still to be analyzed, some obviously 
presenting complicated processes, all of which 
go to show that long ago, well back in pre- 
Columbian time, the spinning of thread from 
cotton and the weaving of cloth reached a 
high level of excellence among the otherwise 
primitive cliff dwellers of our Southwest. 


AMONG RECENT VISITORs in the department 
of anthropology has been Dr. Fay Cooper Cole, 
senior professor of anthropology in the Uni- 
versity of Chicago, who is conducting a field 
archeological station in Illinois for the train- 
ing of students in archeological technique. 


Dr. Rosert H. Lowi, formerly associate 
curator in the department of anthropology, 
and now professor of anthropclogy in the 
University of Caifornia, will conduct courses 
in anthropology in the Columbia University 
summer school. 


LEIDY ON THE CENTRAL ASIATIC ORIGIN 
oF Man.—In a recent article by Professor 
Osborn entitled ‘‘Why Central Asia,” various 
theories as to the homeland of man were set 
forth and credit given to the various writers. 
It now appears that the veteran palzontol- 
ogist, Joseph Leidy, was overlooked, because 
Dr. Joseph Leidy, Jr., calls attention to the 
following passage published in the year 1857 
in a work now little known, Indigenous Races 
of the Earth, by Nott and Gliddon. In this 
quotation, Leidy remarks: 


It is not at all improbable that man 
(strictly the genus Homo) may have first 
originated in Central Asia. . Various 
races Of man, in different geographical 
positions, may have acquired their peculiar 
characteristics (their specific origin) at 
successive, periods long distant from each 
other. 

INVESI1IGATIONS IN PuysicAL ANTHROPOL- 
oGcy IN AMERICA.—One of the most significant 
investigations in physical anthropology in 
America within recent years is Old Americans, 
by Dr. Ales Hrdlicka, curator in the U. S. 
National Museum and one of America’s most 
distinguished anthropologists. Doctor Hrdlicka 
carried on extensive studies on a_repre- 
sentative population of Old Americans whose 
ancestry on all branches showed a contin- 
uous residence in the United States for at least 
three generations. In many cases the antiquity 
of the family line in this country was consider- 
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ably longer. This population was found to be 
dominantly of British origin and while still 
preserving their racial affiliations with the 
parent stock have nevertheless produced a 
sub-type which is distinct from the ancestral 
one in several respects. 
ACKNOWLEDGMENT 

Acknowledgment is due to Julian P. Scott, 
who made the photograph of Carl Akeley en- 
titled ‘‘Thinking about the Gorilla’? which 
appeared on the cover of the Akeley Memorial 
Number of Narurau History, and again on 
page 130 of the same issue. Mr. Scott also 
made the photograph of Ralph Winfred Tower 
that was published on page 214 of NaTuRAL 
History, Vol. XXVI. The negatives are the 
property of Science Service, Washington, D. C. 

NATURAL HISTORY 
APPEAL FOR BACK NUMBERS 

The Library of the American Museum re- 
ceives frequent requests for complete files of 
Natural History which it is no longer 
able to furnish. Should any subscriber care 
to donate copies of earlier issues, particularly 
Vols. I-XIV, the gift will be very much appre- 
ciated, and postage will be refunded to the 
donor. Address the LipraRIAN, AMERICAN 
Musevum or Naturat History. 

NEW MEMBERS 

At a meeting of the Board of Trustees of 
the American Museum of Natural History 
held May 2, Mr. Lincoln Ellsworth was 
proposed by the nominating committee to 
fill a vacancy in the Board, of the class of 
1927. This nomination was approved, and 
Mr. Ellsworth was unanimously elected a 
Trustee of the Museum. 


Since the last issue of Natrurau History 
the following persons have been elected mem- 
bers of the American Museum, making the 
total membership 9653. 


Associate Benefactor 
Mr, Irvine K. Taytor. 


Corresponding Members 
Prof. Max WEBER. 


Messrs. JEAN Dertacour, CHARLES TAT! 
REGAN. 

Life Members 
Mrs. ConsTANceE R. CurTrtina. 


Dr. REGINALD BuRBANK. 

Messrs. Hunt T. Dickinson, ALFRED | 
Loomis, Irwin R. KirKwoop, WI1Lu1AM | 
TIMKEN. 











NOTES 


Sustaining Members 
Mesdames: E. V. GABRIEL, GEORGE B. Hop- 
kins, L. D. Ricketts. 


Messrs. CHARLES F. Futter, Epwarp C. 
Lorp, FRANK MELVILLE, JR., BENJAMIN 
Morpecal, JOHN CALDWELL MYERS. 


Annual Members 

Mesdames: Witu1aAM J. DemMorest, DUDLEY 
D. DorRNBERG, S. W. Farrcuitp, CHARLES 
F. Futter, Lancpon Greer, GeorGE A. 
GrauaM, Rosert Hog, Jr., Ramsey HOGUET, 
Artuur C. Hotpen, B. H. Homan, HENRY 
Homes, Ricnarp F. Hoyt, Wa.rer JEN- 
nines, Bens. H. KaurMAN, Paut M. Mazur, 
Joun R. McGinuey, CoLeMAN B. McGovern, 
Corp Meyer, Jr., Vicror MOoORAWETZ, 
Henry NecAarRSULMER. Haro.p E. B. Par- 
DEE, CLARA L. PortLtton, Ropert H. PReEtz- 
FELD, R. Barrow Reap, W. 8. Ropier, J. G. 
ScHuRMAN, JR., FRANK R. SmitrH, WALKER 
E. Swirt, EUGENE UNTERMYER, RANDOLPH 
S. WaRNER, W. A. WHITE. 


Misses M. Winirrep Haut, Epna K. 
PHILLIPS. 

Rev. Henry Darutneton, D.D. 

Doctors: Witu1am C. Gerrer, M. Cuase 


GorrscHaLpT, Hans E. Kupuicu, Perry J- 
Manuerms, A. V. Moscucow!Tz. 


Hon. GEORGE DE GHIKA. 
Major Witu1AM KENNELLY. 


Messrs. Gro. A. Bates, G. ALBERT Bav- 
MANN, BRUNO BENZIGER, JOSEPH G. BUTLER, 


3p., H. Towner Deane, Murray W. 
Dopce, Henry G. Ez.sHemius, Lovis 
M. EttsHemius, JoHN Farr, Jr., L. J. 


Fiscner, J. GOEBEL, JR., WILLIAM T. GRANT, 
ALFRED GREGORY, JOHN L. HAnpy, JAMES M. 
HartsHoRNE, ArtHuR M. Hess, STEPHEN 
G. Hess, Cart T. Heyer, CHarues R. Hickox, 
Invine B. Hirsuretp, Ernest P. Hoes, 
J. W. Hornor, BensamMin A. JAvIts, 
Fiank B. Jewertr, Frank H. KeEeEn, 
\W :crer S. Kiez, Cuartes A. Kouisrepe, 
Lion H. Kronruat, James B. Lackey, 
Kk uarp M. Leperer, Witu1aM C. Lester, 
L. ) Levy, Roperr E. Liesmann, Bens. W. 
Ls, ANDREW W. LoesBL, FrepEeRIcK W. 
L« .GreLLow, Homer L. Loomis, J.S. Lover- 
N RanaLp H. MacDonatp, Wm. P. 
BURN, LEE McCanutss, W. G. McCut- 
u, Grorce A. McILroy, GeorGe MErz- 
B Artuur G. Meyer, Joun H. MILLER, 
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GEORGE MuRNAME, SOL MUTTERPERL, J ULIAN 
S. Myrick, ALFRED H. NewBurGER, CHARLES 
D. Nico.t, L. J. NoLan, WintHROP G. Noyes, 
JosepH J. O’Donounusg, Jr., Lee E. OLWELL, 
Epwarp C. Patrerson, Paut G. PENNOYER, 
LAWRENCE PuHILurrs, Wray Puysioc, Roy 
Pier, ANDREW J. Post, 8S. C. Powe.., E. 
ALLAN REINHARDT, FLEMING H. REVELL, 
ALFRED RHEINSTEIN, HERMAN’ ROBSON, 
Orro ROETHRLISBERGER, A. B. ROOSEVELT, 
REvuBEN J. Ross, Witiram H. Scueetn, C. 
ALISON SCULLY, NATHANIEL STEVENS SEELEY, 


Jacosp SEIBERT, Jr., Wm. P. SHANNON, 
MesieR R. Snyper, Morton F. Srern, 
WaLTHER ALBERT STIEFEL, LAWRENCE 
C. Srirx, Rautpw Sropparp, Leon E. 
Stropp, RutTHERFORD TOWNER, WOLCOTT 
TUCKERMAN, KENNETH H. TwuRNBULL, 
SAMUEL UNGERLEIDER, ERNEST URcuHs, 
EpGark WacCHENHEIM, FRANK L. WEIL, 


Louis M. WEILLER, WitLiaMm Y. WeEMPLE, 
SAMUEL L. WHITESTONE, GEORGE L. WRENN, 
Roy T. Yates. 


Master Hustrace H. Poor. 


Associate Members 


Prof. ELLEN Hayes. 
Doctor CAROLINE A. OSBORNE. 


Mesdames: JOHN WENDELL Brooks, Lucy 
Stock CuHapin, ALBERT S. CLarK, Mac- 
DALENA R. Dexter, W. H. Epwarps, W. H. 
Erz, Isaac W. JEANES, SOPHIE H. MARSHALL, 
FraNK V. MILLER, CHARLES SCHEUBER, 
FLORENCE STOCKER STIMSON, MABEL Loomis 
Topp. 


Misses: Peart M. ANpDREwS, ELIZABETH 
BREWSTER, ELIZABETH F. GENUNG, WINIFRED 
GouprRinG, Mary J. GuTHRIE, GENIVERA E. 
Lort, CuristiInE MILier, Dewia S. Ovirz, 
Mary Louise STarK. 


Rev. Dr. HeENrRy 
Dr. D. Marsu 
ALBERT O’BrIEN, THEODORE C. PETERSEN, 
Luis Ropez. 


B. HeEMMETER, and 


Prof. Dr. W. H. HorrMann. 


Professors: C. L. BAKER, Te1so Esak1, R. D. 
GeorGE, E. Duncan Grizze.u, T. L. HAEckK- 
ER, ALFONZO L. Herrera, Maynarp M. 
Metca.r, WALTER R. Mies, Harry JustTIN 
Roppy, Henry Norris Rvusse.t, PETER 
SANDIFORD. 
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Doctors: W. H. BerGTroip, Haroup C. Binc- 
HAM, SEVERANCE BurraGE, A. B. CANNON, 
FRANK A. DELABARRE, Howarp E. ENDERs, 
Rosert D. FuLetcuer, JAMES M. Fiynn, H. 
M. Fooper, JONATHAN Forman, W. D. FunK- 
HOUSER, HeNrY WatTSON FurRNIss, JOHN Y. 
GRAHAM, CHARLES R. GRANDY, CASWELL 
GRAVE, WILLIAM AVERY GrROAT, VERNON R. 
Haper, FranK Witson HacutTet, HENRY 
Rupotr Henze, FRANK Hinman, G. A. 
HINNEN, Henry B. Hitz, A. J. Hopason, 
Frank F. HorrMann, DAVENPORT HOOKER, 
James W. Hunter, Jr., GEORGE Ives, VicToR 
C. Jacopsen, ALBERT Ernest Jenks, W. R. 
JILLSON, Epwarp W. Jonrs, Cart F. Kuaus, 
Harry H. Knicut, HertnricH KRavss, 
Harvey D. Lamps, T. I. Lercue, A. LILIeN- 
CRANTZ, 8. E. LONGWELL, Wm. H. LuEpDE, 
GrorGE W. MAcKENZIE, Epwarp F. MALONgE, 
James W. Mavor, W. R. McNair, HuvGu 
C. McPuer, C. F. MENNINGER, R. E. 
Mercer, Wm. H. Mercur, Austin R. 
MipptetTon, GeorGce Ricwarps Minor, E. 
Le1cH Mupcer, J. X. NEwMAN, FRANK ParR- 
sons Norzsoury, S. T. Orton, A. L. PEcKHaM, 
AuFRED O. Peterson, Cuas. 8. Potts, JoHN 
B. Reesipe, Jr., FREDERICK HOLLISTER 
Sarrorp, A. G. SANDBLAD, ARA NATHANIEL 
SarGenT, Harry B. Scumipt, WALTER 
Merritt Sewarp, Mitton G. Srurais, 
Cuas. R Sumner, Evinu THOMSON. 


Judge AMBROSE FEELY. 


Messrs: Lyte Assotrt, H. B. ALLEN, BEN- 
JAMIN Baker, E. J. Baker, Jr., JNo. W. 
Baker, GersHoM BrapForD, Jos. H. Busn, 
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F. D. Cuase, WALLACE W. CoLeman, Roy P. 
Curtis, GILBERT W. L. Darwin, JAMEs P. B. 
Durry, Epwin G. Foster, Bertram I. 
GERRY, WALTER M. Girrarp, J. D. Grant, 
FraNK C. GREENE, T. W. Grecory, THEO 
GrieFF, HERMAN A. GupGer, D. MARSHALL 
Haas, Ropert Hatt, Gustavus HARKNESS, 
C. HoLtuanp Harper, ALFRED Hart, E. N. 
Hart, W. O. Hettwic, JEAN HeYsEL, Cuas. 
C. Hitt, Frank H. Hitt, Wm. O. Howe 1, 
Soutugote Y. Hoyt, H. A. Huesorrter, 
Cuar_tes F. Hutcuison, Jupson Dunsar 
Ives, JosePH Jessop, R. L. Jones, WILLiAM 
E. Kerry, E. T. Kem, Harry D. KirKover, 
Leorpotp H. Korecki, Daniet E. Kosu. 
LAND, WENCEL J. Kostir, JoHN A. LEBLonp, 
J. Artemus Lewis, Jonn A. MANNING, 
Kirtiey F. Matruer, Dean B. McLaAuGa.in, 
Cuartes E. Meap, C. E. KENNETH MEEs, 
JAMES Mitts, Roger P. Minanan, E. B. 
Morris, Francis J. A. Morris, FREMONT 
Morssg, James H. Moye, JoHn Murpny, 
Joun T. Myers, C. R. NeEISwANDER, C. H. 
OcuMPAuGH, TINIUS OLSEN, BERNHARD Pau, 
Ernest J. Parmer, Davin N. PANABAKER, 
J. E. Pearce, C. B. Pottock, Ep. PRATHER, 
Louis QuaARLES, GEORGE S. RAYMER, JOHN 
T. Rei, Epwin S. Rerper, S. Lynn RHoreEr, 
JAMES Henry Rice, Jr., Louis Roark, H. B. 
RumriL1, J. C. ScaNton, G. A. SHook, Lewis 
H. THORNTON, JAMES Mapison Topp, L. M. 
Topp, Epwin V. Van Amrince, Auaustus L. 
Watton, Epwarp I. Weiss, F. A. WHITING, 
FREDERICK M. Wuitney, J. B. WINSTANLEY, 
Percy W. WIrTHERELL, C. C. YANG, 
LAURENCE D. Yont. 


THE EDUCATION NUMBER 
JULY-AUGUST 


The July-August Number of Natural History will be devoted to the service which the 
Museum renders to the schools and to education in general, and will be edited by Clyde Fisher, 
Curator of Visual Instruction, and In Charge of Astronomy. 

Professor Henry Fairfield Osborn will contribute an article on ‘Creative Education.” 

Other articles will be included as follows: ‘“‘The Story of the Museum’s Service to the 
Schools,” by George H. Sherwood, curator-inchief of the department of education and hea! 


and director of the American Museum of Natural History. 
Side” by Margaret Knox, principal of Public School 15, Manhattan 


‘“‘Nature on the Lower | 
“The Museum as ¢ 


Educational Interpreter’’ by Paul B. Mann, head of the department of biology in Eva: 
Childs High School, New York City, and associate in education in the American Museu 
Natural History. ‘‘The New Projection Planetarium” by Dr. W. J. Luyten, of the Har 


College Observatory. 


“The Stilopen Road” by Dr. Frank E. Lutz, curator of insect lif¢ 


research associate in outdoor education in the American Museum of Natural His' 
‘Heredity, Environment and Response” by James E.. Peabody, head of the departme 


biology, Morris High School, New York City. 


“Organic Education or the Fairhope Idea 


Marietta Johnson, director of the School of Organic Education, Fairhope, Alabama 
Museum in the Life of the Child’? by Rita Berman, author of ‘‘A Mother’s Letters 


Schoolmaster.”’ 





